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Courtesy— Allen-Bradley Company 


Make Every Coil... a Quality Coil 
| by specifying Belden wire 


What is the best type of magnet wire . . . 
lowest over-all winding cost ... for your toughest wind- 


ing job? How can you make every coil 
a “Quality” coil? 

The answers to these questions can 
be supplied by a Belden Wire Engineer, 
because he has a knowledge of the many 
types of natural, synthetic, and tex- 
tile insulations, and he also has a 
broad, practical background of coil 
winding experience. 

Belden Wire Engineering Service is 


in terms of 


POLYVAR 
is a magnet wire available in 
Types F, HF, TF, and QF, 
either plain or in combination 
with textile or paper insula- 


tions. Try Polyvar on your 


tough winding jobs. 





helping many magnet wire users to produce quality coil 
windings at lower over-all cost. Advice is available, too, 


on coil design and on the best types of 
coil winding equipment. 

Belden Wire Engineers are in close 
touch with all types of coil winding 
machines. They know the most efficient 
dereeling equipment and can suggest 
short cuts to faster coil production. 

A Belden Wire Engineer will gladly 
call, without obligation to you, to dis- 


cuss your magnet wire problems. 


Belden Manufacturing Company, 4633 W. Van Buren St., Chicago 44, Illinois 





Belden Magnet Wires 


NATURAL AND SYNTHETIC ENAMEL AND TEXTILE INSULATIONS 
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Can Utlock 
tmany alfferent Fteduch? tables 


From front door to back, upstairs and 


down, solid Brass is a valued servant 
in a host of different functions. Brass 
rings the bell... unlatches the door 
and swings it open...admits the mail 
... fills the water glasses ... turns on 
the baths ... snaps on ‘the lights... 
helps to heat the house. And Brass 
accents the homelike atmosphere 
from many other vantage-points ... 
in lamps, household effects, and do- 
mestic electric appliances. 

In business and industrial life, too, 
Brass is ever-present. For Brass has a 
way, unique among metals, of being 
“all things to all users.” Most any 


combination of commercial require- 


ments can be squarely met by a com- 
bination of qualities characteristic of 
some Brass alloy. That is why Brass 
keeps its friends among fabricators... 
because, in so many uses, no adequate 
substitute can be found. 

Here at Bristol Brass, the same thing 
holds true. Old friends are kept be- 
cause it has long since become second 
nature to them to depend on the uni- 
formity of all Bristol Brass sheet, rod, 
and wire produced in their specified 
alloys. And today ... with new engi- 
neering, heat-treating, and rolling mill 
facilities ... Bristol is better equipped 
than ever to work with you, in engi- 


neering Brass into your products. 


BRISTOL BRASS 


THE BRISTOL BRASS CORPORATION - MAKERS OF BRASS AT BRISTOL, CONNECTICUT, SINCE 1850 












| KNOW WHERE I AM 
GETTING MY ELECTRICAL INSULATION 
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--- AND I KNOW TOO, 
IMC CERTAINLY CAME THROUGH WHEN 
THE GOING WAS TOUGH! 
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THEY ARE AGREED !...and no wonder 


In-plant assistance by IMC Engineers,who service in the past, we invite you to become 


know the application of electrical insulation, acquainted. There is an IMC Engineer 





plus delivery service that approaches oak nearby to serve you. Write or phone 


NSO that he calls. 


x + 


perfection, is a combination that wins. office nearest to you, and we will see 


If you have not been using this 


* CHICAGO 6 Representatives in: 
565 West Washington Bivd. MILWAUKEE 2: 312 East Wisconsin Avenue 
DETROIT 2: 11341 Woodward Avenue 
CLEVELAND 14 MINNEAPOLIS 3: 1208 Harmon Place 


1005 Leader Buildi PEORIA 5: 101 Heinz Court 
eader Building . 
MANUFACTURERS CORPORATION 


IMC PRODUCTS Macallen Mica Products—Vartex Varnished Cloth and Vapee—Varaiet Combination Slot Insulation—Varnished Silk and Paper—Fiberglas Electrical Insulation— 
Manning Insulating Papers and Pressboards — Dow Corning Silicones—Dieflex Varnished Tubings and Saturated Sleevings of Cotton and Fiberglas—National Hard Fibre and Fishpaper 
—Phenolite Bakelite Adhesive Tapes— Asbestos Woven Tapes and Sleevings Cotton Tapes, Webbings, and Sleevings— Pedigree Insulating Varnishes— Wedgie Brand Wood Wedges. 
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ENGINEERING-DESIGN-PRODUCTION OF ELECTRICALLY ENERGIZED MACHINES, APPLIANCES AND EQUIPMENT 


Machine-Assembled Commutators ........................ 


A new machine for automatically assembling copper segments and mica 
insulation is described. 


Transformer Calculations for Selenium Rectifier Applications. .. 
James H. Hall reviews the methods of arriving at design data from per- 
formance specifications. 


I et 
Assistant Editor Alex. E. Javitz looks into some of the opportunities uaa 
awaiting the products of our engineers and designers. 


AIEE Winter Convention .. 


Several of the technical papers are briefly satin. 


Self-Lubricating Bearings Made by Powder Metallurgy ........ 
M. T. Victor presents the advantages of such components and some of the 
technical problems involved. 


Luminescent Pigments and Some of Their Uses ............ 
M. A. Heikkila discusses improved techniques that contribute to better 
applications. 


Designing with Beryllium Copper for Spring Components ...... 
R. W. Carson tells of the precision and reliability of springs made of this 
material with modern techniques. 


Good Engineering Means Simplicity ..... 


Engineer John C. Lebens, Jr., argues for attention to fundamentals. 


Will Aircraft Electrical Systems Influence Industrial Usage? .... 
C. J. Breitwieser thinks they will and tells why. 


Supersonic Flaw Detectors Employ Piezoelectric Crystals ...... 
New instruments employing techniques similar to those of radar explore 
deeply into castings, fergings, plates, and other materials. 


Se .. 103 
Today’s Product Designs 119 
Statistical Barometer .. 148 
New Materials and Parts 150 


Laboratory Test one 
WE ces; 178 


Advertisers Index 


Motor Specifications .. 186 
Abstract and Comment 226 
Industrial Highlights .. 240 
Technical Literature .. 264 
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ON THE COVER: Equipment set up for automatic assembly of commutator bars. 
Inset shows a closeup of the indexing heads between which successive pairs of copper 
and mica segments are automatically loaded. Full account with pictures on page 104. 
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Varnishet 


VARTEX FIBERGLAS Insulation 


has proven its excellent physical 













and electrical properties on bus 
bars and in motor slots 
operating at high temperature. 
VARTEX insulation has high dielectric strength, is not 
affected by acids, oils or moisture. It is used effectively 


as sheet insulation in transformers, coils and generators. 





NEW JERSEY WOOD FINISHING COMPANY 


SS — ELECTRICAL INSULATION DEPARTMENT ¢ WOODBRIDGE, N. J. 
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Varnished Cambric Cloth Varnished Fiberglas 


Other Varte Products Varnished Cambric Tapes “Varslot” Combination Slot Insulation 
— & Varnished Duck Synthetic Resin Extruded Tubing 





Varnished Silk Substitutes Cable Wrapping Tapes 
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YOU'LL SEE THE TOBE-TAG ONLY ON 
FILTERIZED* APPLIANCES —THEY’RE 
FREE OF RADIO NOISE INTERFERENCE! 
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Alert manufacturers realize 
that Mrs.Customer wants to buy 
electric appliances—mnot radio 
interference! Accordingly, to 
free their units from manmade 
static, they’re incorporating 
Tobe Filterettes as standard 
equipment. It’s a simple, inex- 
pensive improvement which 
doesn’t interfere with the unit’s 
basic operation, but eliminates 
unwanted radio static. 


ACTUAL SIZE 
2¥e x 158” 
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BIG NATIONAL 
ADVERTISING CAMPAIGN 
We’ reconductinga hard-hitting 
campaign in Saturday Evening 
Post, Collier’s, Time, Liberty, 
Look, Good Housekeeping and 
many other prominent maga- 
zines to educate consumers to 
“Look for the Tobe Tag!” Capi- 
talize on this widespread cam- 
paign by using the Tobe system 

of noise elimination! 
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LIKE A TIN CAN... 


HE answer to that is easy! They’re like a 
tin can because they also form permanent 
hermetic seals when soldered in place. By 
means of the famous Corning metallizing proc- 
cess, metal is attached to glass so firmly it 
can’t be removed without taking glass with it. 
This means that there is no possibility of leak- 
age and assembly parts and operations are cut 
in half. 


These bushings have high voltage rating, high 
volume and surface resistivity and high die- 
lectric strength. They’re strong, too, and being 
glass, resist chemical action and weathering. 
And the Pyrex Brand low-expansion glass 
makes them able to withstand great thermal 





shock. As you can see they come in both tu- 
bular and skirted form. Many standard items 
are available for immediate shipment. Or 
special items can be quickly made in any 
quantity desired. 


If metallized glass can improve your product 
through hermetic seals or faster assembly, 
Corning can help you. Look at the Corning 
Electronic products below. If something like 
these is what you’ve been looking for, write, 
wire or phone The Electronic Sales Department, 
M-2, Technical Products Division, Corning 
Glass Works, Corning, New York. There’ll be 
a Corning engineer working on your problem 
as soon as he can get there. 


NOTE—The metallized Tubes and Bushings, Headers and Coil Forms below are all made by the famous Corning Metallizing 
Process Can be soldered into place to form true and permanent hermetic seals, Impervious to dust, moisture and corrosion, 
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Metallized Tubes for Metallized Bushings. Headers — The best 





resistors, capacitors, Tubes in 10 standard way to get a large 
etc. 20 standard sizes sizes, 54” x 44" to 1” number of leads ina 
bo” x 2” to 144" x 10”. x 41%” in mass pro- small space for as- 
Mass-produced for duction for immedi- sembly in one oper- 


immediate shipment. ate shipment. ation, 


’, “CORNING” and “PYREX” are registered trade-marks and indicate maufacture by Corning Glass Works, Corning, N.Y. 
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Eyelet Terminals — Coil Forms— Grooved VYCOR Brand cylin- 
Single or multiple for ordinary fre- ders—very low loss 
eyelets permit design quencies—metallized characteristics. 
exibility. Standard for high frequencies. Stands thermal 
items readily avail- In various designs shock up to 900°C 


able in quantity. and mountings. Can be metallized 











1” APPLIANCE electric motors are 
adaptable for a broad range of appli- 


cations demanding fractional horsepower. 
They are tough, rugged, built to stand 
up under hard usage. Yet they are engi- 
neered with the hairspring precision of a 
fine watch. . 

The built-in ruggedness of Delco Appli- 


ance Motors means economy for you. The 


‘moto DELCO APPLIANCE 


ELECTRICAL MANUFACTURING 


DELCO APPLIANCE SERIES MOTOR, 
Low Voltage — Direct Current Type. 


Available in 6,12, or 24 volts D. C; 


precision and balance engineered into them 
by General Motors craftsmen assure you of 
continued top performance, lasting value. 

Because of the great adaptability and 
versatility of these outstanding motors, they 
can be made to meet your most exacting 
specifications. For complete information, 
write DELcoAPPLIANCE Division, General 
Motors Corporation, Rochester 1, N. Y. 


FRACTIONAL 
HORSEPOWER 
MOTORS 











Scovill 


NON-FER 


When SCOVILL becomes your METAL-PARTner... 
you can avoid headaches on machined forgings like this ‘caeal 


‘5 
(at £18 WITHIN 088 





















This is a brass part for an airplane the large end is held to +.002; 
engine oil strainer — forged and the center of the hole through the 
machined by Scovill. An interesting bottom boss, to +.005 off the 
job — but tolerances aren’t too center line of the part proper; and 
tough. Notice that the cavity in the outside of the boss, to +.003. 





















If your metal parts present more you in suggesting design improve- 
difficult problems than that, why ments or manufacturing economies, 
not unload part of your headache on . or both. 
us. Because we’ve solved such a 
wide variety of nonferrous forging 
problems, there’s a good chance Give us a chance to prove to you 
that we can be of real assistance to that you can save time, trouble and 
money by making us your METAL- 
PARTner. Fill in the coupon below 
* and mail it today. 





YOURS FOR THE ASKING 





: 
Piease send me information about your metal-working facilities. | sCQOVEILL MANUFACTURING COMPANY | 
I am interested in metal forgings for the applications checked: Forgiags Division | 





DAircrafe DFire Extinguishers 18 Mill Street | 
(Automobiles (Household Appliances Waterbury 91, Connecticut . 
(Band Instruments (Industrial Instruments q 
(Blow Torches (Plumbing Goods q 
()Cameras () Pumps TOIRID . ..ciniiihnnsitsidasiscsonitibtitinvidaatincncttessbonaibateytieeinesplaiiaiaaiiapaaiianadidlaaict oo 
(JCommunication Equipment DValves 


()Compressed Gas Cylinders (Welding Equipment 
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keyed to : 
installation need! 


Electronic communication circuits are 
proving ground for electrical insulation. 
The varied conditions imposed—high voltage, 
heat, climatic exposure, battery acid, fumes, 
etc.—make several insulations, each with spe- 
cific characteristics, essential. To meet these 
diversified requirements, TURBO engineers . 
. have developed four types of sleevings that closed motors, unVeatilated areas, and genera 
assure unfailing operation under any given heavy duty installatiox 
operating condition. Each is supplied in a 
full range of colors and sizes that speed WIRE IDENTIFICATION MAR 
installation and simplify maintenance. 


IDENTIFICATION 







~*~ 





FLEXIBLE VARNISHED 
munity to corrosive 





















S$: two types— 
sleeve type that slips directly 
tubes, conductors; and tab type wit! 
flag attached to sleeve. Both available 
marking. 





















Write today for free Specimen Board with 
samples and sizes of each. 





WILLIAM BRAND & CO. 


276 Fourth Ave., New York 10,.N. Y. » 325 W. Huron St., Chicago 10, Ill. 
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FLUORESCENT 
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LAMP CAPACITOR 


PRAGUE has the answers to fluorescent lamp 
capacitor requirements. Standard units of proved 
dependability meet most needs. Beyond this, Sprague 
engineers welcome the opportunity to match their 
broad experience in this field against special applica- 
tions. Whether your problem is one of shape, size, or 
mounting, heat, harmonics, or other operating con- 
ditions, submit it to Sprague for recommendations. 


WRITE FOR SPRAGUE CATALOG No. 20 


In addition to Fluorescent Lamp Capacitors, Catalog 20 
lists other Sprague Paper Dielectric Capacitor types for 
practically every radio or industrial use. 


SPRAGUE ELECTRIC CO., North Adams, Mass. 


PIONEERS OF ELECTRIC AND ELECTRONIC PROGRESS 
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Insulation from 
Geon latex offers 
added advantages 


In radio hookup 
and switchboard wire. 


In impregnated glass 
insulating tapes. 


In semi-conducting 
coatings. 


ELECTRICAL MANUFACTURING 
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Along with all the advantages 


Geon has in domestic, 
industrial, and utility wiring 


HE properties of extruded wire 
and cable insulation made from 


GEON are well known in the electrical ~ 


field—excellent electrical properties, 
resistance to most normally destructive 
elements, ease of handling, and many 
others. 


All these advantages—plus important 
additional ones for particular applica- 
tions—can be had through the use of 
GEON latex which coats wire and tape 
by a dipping process rather than by 
extrusion. 


Thinner coatings 

Of great importance in radio and 
switchboard wiring is the fact that in- 
sulation from GEON latex can be 
applied in much thinner coatings than 
can normally be obtained from extru- 
sion. That means easier handling, 
lighter weight, and more conductors 
in a given space. . 

Used with glass insulating tapes, 
GEON serves two purposes—as a thin 
coating of insulation with good heat 





and chemical resistance; as a binder 
for the glass fibres to give them high 
flexibility and long life. 


Semi-conducting coatings 
Thanks to special compounding made 
possible with GEON latex, semi-con- 
ducting coatings of this material pro- 
vide much greater conductivity than 
can be had with extrusion compounds. 


More improvements to come? 


These are some of the advantages of 
GEON latex that are already apparent. 
It is likely that additional ones will be 
uncovered as the material is used more 
and more broadly. 


We suggest that you consult with your 
supplier of wire and cable regularly to 
keep abreast of the steady improve- 
ments in insulation that are being made 
possible by GEON polyvinyl materials. 
Or for help with special problems or 
applications please write Department 
D2, B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 





GOODRICH COMPANY 


A DIVISION OF 
B. F. Goodrich Chemical Company ..::: 






















Do it the way Yank jeeps 
; did it in Italy, France and 
4 Germany, when they used 
i this equipment to navigate 
7/f straight to enemy objectives 
over night-hidden or unfa- 
/ /  miliar highways and terrain. 
/ They used this uncanny ma- 
chine called an “odograph” 
(measurer of distance travelled), which consists of three 
parts: Magnetic compass with electronic follower... 
plotting unit with map table, tracing pencil, and Veeder- 
Root Mileage Counters ... and a power pack operating 
from storage batteries. This odograph can plot maps 
from any scale of 1:200,000 to 1:500,000. 





w 


Actuated by a beam of light projected into the compass 
bowl and reflected from a mirror at the center of the com- 
pass card, the Veeder-Root mileage counters indicate the 
distance travelled east and west or north and south of a 
given starting point. And when two of these “Mathe- 
matical Eyes’’ are counting the miles travelled, say, north- 
east ...then the other two eyes are electronically shut 
and do not count at all. Yet a total is registered of miles 
travelled in any direction. So a set course can be checked 
...Of an unmapped course can be mapped... by this 
eerie equipment which needs no information beyond its 
original bearing, and which can see through walls of steel 


HOW TO MAKE A MAP 
with 4 “‘Mathematical Eyes”’ and a Jeep! 


















and dark of night. It always provides an accurate spot- 
location in land miles, in any direction, from the given 
starting point. The map is plotted as you ride! There are 
other features which had the Huns talking to themselves. 
And the peacetime uses you can figure for yourself! 


All that remains to be said here is that this is another 
of the unlimited and unpredictable uses to which men of 
imagination can put Veeder-Root Counting Devices. 
These devices can be applied, in ways just as unheard-of 
as this, to hosts of products now in use or still on the 
drafting boards. For Veeder-Root Devices can be built-in 
as integral parts of any product . . . to provide continuous 
Countrol over performance or production ...or to provide 
proof of performance-guarantee. So take Countsel now 
with Veeder-Root engineers,*and let them open your 
“Mathematical Eyes’’ to new possibilities for your product. 





VEEDER-ROOT INC. 
HARTFORD 2, CONNECTICUT 


In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd. (New address on request) 
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Carbide Tools and Tips 





* Blue Shanks for Iron pre 


and Non-Ferrous Metals 


* Red Shanks for Steel 
Cutting. 


* Wax Caps Protect Tips 
in Stock and Transit 


ca 


EFFICIENTLY BOXED “ae . EASY TO IDENTIFY 


Carmet sintered carbide <4 A In addition to the box 

tool bits are packed for : f marking, and to the 

shipment in strong, metal- eae shank coloration (see 

reinforced boxes of distinc- above), each Carmet tool 

J tive design. The grade, size bit is stamped with the 

and number of pieces are marked on each end of name and grade number... your stock clerks 
the box, for convenience on your stock shelves. and machine operators can’t mistake them. 


TOPS IN CUTTING PERFORMANCE 
4 Ul the _ _ Carmet carbide tips are produced by advanced tech- 


niques, under conditions of rigid control that main- 


Data Cu | [$e tain complete uniformity to type and grade. These 


carbide tools can show you tremendous increases in 


CA RMET “agi cutting speeds, and corresponding improvements in 


your finishing costs. ®@ Let our Service Engineers 
Send for your copy 


work with you to fit Carmet tools into your operations. 
+ 
The 16-page Carmet Catalog ' 
contains full data on types, 
grades, sizes and applications of 
standard blanks and tools; in- 


Caen on eeviefeckrode,. | STEEL CORPORATION - General Offices, Brackenridge, Pa, 


shank steel, etc. Write for it today. 


ADDRESS DEPT. EM-38 
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MAXIMUM CAPACITY 
IN MINIMUM SPACE 














WITH SINGLE-ROW BALL BEARINGS 


VRMA-AVFFMAN 


PRECISION ROLLER BEARINGS 
NORMA-HOFFMANN BEARINGS CORP'N., 


STAMFORD, CONN., U.S. A. ¢ Founded in 1911. 


Write for the Catalog. Let 
our engineers work with you. 
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INCHING 


a Reliance V*S Drive helps _ trol, V*S Drive reduces operator fatigue 
o ¢ to improve production and —helps keep productior. high all day long. 


cut costs by providing extremely : : 
e ; V*S is an all-electric, adjustable-speed 
slow speed for inching, threading and ; f es 
drive, operating from A-c. circuits, and, 


close inspection of work in process. In ae qt : 
P P as indicated below, it is available as 


addition, it can furnish smooth, con- ‘ ; 7 ‘ 
either a rotating or electronic system in 


trolled acceleration—automatic reversing a wide range of horsepowers. Write for 


and quick stopping—control of tension— Bulletin 311, or call the nearest Reliance 
adaptability to almost any type of produc- office for recommendations as to the 
tion machinery or processing operation. proper type of V*S Drive for your 


With its greater flexibility and easeofcon- requirements. 


RELIANCE ELECTRIC & ENGINEERING COMPANY 
1054 Ivanhoe Road » Cleveland 10, Ohio 


Birmingham © Boston © Buffalo * Chicago ¢ Cincinnati © Denver © Detroit ¢ Gary © Greenville * Houston 
Kalamazoo © Kansas City * Knoxville * Los Angeles * Milwaukee * Minneapolis © New Orleans * New York 
Philadelphia © Pittsburgh © Portland, Ore. © Rockford, Ill, ¢ St. Lovis ¢ San Francisco * Seattle * Syracuse 


RELIANCE Tampa * Washington, D. C. 


AN ALL-ELECTRIC, ADJUSTABLE-SPEED DRIVE 
for A-c. Circuits 





ELECTRONIC SYSTEM ROTATING SYSTEM 


(1 to 5 hp.) (1 to 200 hp.) 
TO A-C —_— LINE 





( fi. Ors ig « ex 
JOG > ® | c ae 
rev stop 















oe 7 r 
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| 
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TO A-C. POWER LINE 
os 


SPEED CONTROL 


RELIANCE@$ MOTORS 


“Motor-Drive is More Than Power’ 
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OME STRIP for speedy removal of 
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Trade Mark Reg. U.S. Pat. Of 
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NICHROME RACK COATINGS 


vu 
NICHROME CLEAR LACQUERS 
vrUCILON— i 
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MULTIPRESS proves its advantages on 
another task . . . punching key slots in metal 
’ safety razor guards at the Gillette plant in 
South Boston. Performance records show re- 
duced “downtime” for maintenance and tool- 
ing “setups”’... thus, higher daily production. 
Reduction of noise is another important fac- 
tor. And this completely self-contained, fully 
automatic, HydrOlLic press occupies less 
space than previously used equipment. In 
this case, the user designed his own automatic 
. feed device for the versatile MULTIPRESS .. . 
made easier by the unit’s clean lines and 

smooth surfaces. 
> - Built in 4, 6, and 8-ton capacities, MULTI- 


PRESS is bringing similar production gains 


gher (idwl 0» Precision Cunching Operation x 





and efficiency to scores of production jobs. 
Standard accessories, such as, straightening 
fixtures, extension tables, bolster plates, in- ~ 
dexing tables and others are available for 
these manually controlled or automatic cy- 
cling units... plus the amazing new Vibratory 
Ram Action, which provides automatically- 
delivered, short ram strokes at frequencies 


up to 500 per minute, with each of those ~ 





strokes exerting closely regulative, uniform 
pressure on the work! Even the 
number of those vibratory strokes 
per ram cycle may be controlled 


automatically. Write for details ! 


The DENISON Engineering: Co: - 
1199 Dublin Rd., Columbus 16, Ohio 














Finger-touch 
control Bocas? 


Smooth 


control Because 
s f 
ee Because 


Automatic 
operation 


Simplicity Becausé 
Close Control Because 


What the G-E amplidyne 
offers you = and why 


Boome 


the amplidyne's high amplification 
—more than 10,000 to 1—permits 
the use of small, easy-to-operate 
control devices. 


the amplidyne is instantly responsive 
to signals impressed on its control 
fields. 


the amplidyne’s “forcing action” 
hastens acceleration and decelera- 
tion. 


multiple control fields make it pos- 
sible to combine several controlling 
functions in one unit. 


fewer and smaller contro! devices 
are used, and the amplidyne itself 
is a simple rotating unit. 


Sneeititamecnmntsiet. ant 
hunting is prevented. 
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It is being used successfully on a wide 
variety of machines to— 





—accurately—over 
wide speed ranges 





LIMIT LOADS 


to protect electric sys- 
tems and mechanical 
equipment 





CONTROL TENSION 


in winding, rolling, and 
Crawing operations 





——) 


POSITION 
PRECISELY 


on machine tools, 
hoists, steering ~mech- 
anisms 





Cag®> & 


Doesn’t this partial list of amplidyne func- 
tions suggest ways you could make your 
product more automatic or improve its per- 
formance? Our engineers would like to dis- 
cuss the possibilities with you in detail. 
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DO CIRCUIT PROBLEMS HAVE YOU PUZZLED? 


Then Thyrite, a non- 
linear resistance ma- 
terial, may be the 
answer. On normal 
voltage, it passes very 
low current. As voltage 
i ‘rises, however, its re- 





sistance lowers, and voltage is limited to a low value. 
Thyrite’s resistance characteristic is stable, thereby 
affording long, reliable service. Widely used to limit 
voltage surges, stabilize rectifier-supplied circuits, 
control voltage-selective circuits, and as a potentiom- 
eter. Ask for Bulletin GEA-4138. 





DEMAGNETIZE TO SAVE WEAR 


Excessive heating and wearing 
of iron and steel tools and 
\ machined parts, caused by the 

\ adherence of magnetic chips, 
5 can be avoided with a G-E de- 
| magnetizer. The part is either 
passed directly through the de- 
F ; magnetizer coil or placed in its 
center and withdrawn about two feet along its axis. For 
continuous operation, nonmetallic conveyor belts can 
be run through the coil. Available in 4-, 8-, and 12-inch 
sizes. Details are in Bulletin GEA-4369. 








NEW... HERMETICALLY SEALED 
INSTRUMENTS 


Another G-E “first” —hermeti- 
cally sealed, 21-inch instruments 
that can withstand the worst 
kind of tropical humidity, heat, 
and fungus growth. Each unit is sealed vacuum-tight, 
and filled with an inert gas to forestall corrosion. The 
internal-pivot design is used, making the instrument 
resistant to mechanical shock and fatigue vibration. 
Available in voltmeters, ammeters, milliammeters, and 
microammeters, 

Complete details in Bulletin GEA-4429. 
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--- SIMPLE 
-.- PRECISE 
eee AUTOMATIC 


In the operation of a bag-cutoff machine, a paper 
slitter machine, or color printing press, an error of a 
few thousandths of an inch in register control can sky- 
rocket spoilage. G-E photoelectric “eyes” remove this 
risk by insuring precise, automatic register control in 
spite of changes in paper tension, web alignment, room 
temperature, or humidity. 

The system has few moving parts. The photo tube 
checks the position of a sheet edge or a printed line for 
slitting or longitudinal register, or a printed register mark 
for “cut-off” register. 

Whether it's a roll of paper, strip steel, or cloth you 
want held unfailingly to a predetermined position, a 
G-E application engineer is ready with practical help 
and recommendations on the use of photoelectric relays. 


For more data on positioning control, ask for Bulletin 
GEA-3533. , 




















To GENERA 
, L ELECTR) 
beg C668.44 Schenectady 5,N 
ease send me the at 
followin i 
SE4-40954 amore g bulletin(s), 
aceon —Photoelectric Rela 
nn —Thyrite resist = 
iene istors 


C Company 


















ULLLULEL LLL 














sy | 


REVERE furnishes HERCULOY in 
Rod ¢ Bar * Shafting * Welding Rod 
Sheets * Plates * Rolls * Strips « Tube 
ERCULOY is the name applied to improved copper-silicon alloys Ingot 
made by Revere. These alloys have the strength of mild carbon sad 
steel, plus the corrosion resistance of copper, and hence are exceed- pare: state + Serews « Shel + uy 
° . . ° . Clamps °* Bus Fittings * Clevises * Line 
ingly valuable in stressed parts subject to corrosive influences such as 
moist air, sea water, Contaminated or corrosive natural waters, and in- 
dustrial wastes, many of the acids, alkalis and other process chemicals. 


Hardware * Tanks * Pressure Vessels 


Kettles * Boilers * Screens * Blowers 


and Fans * Pumps * Valves * Piping 
In the electrical industry, Herculoy bolts, nuts, washers, U bolts, for Water, Oil, Chemicals 

lag and wood screws and similar parts have found wide application 

in transmission lines, construction of catenary suspensions for elec- 


tric railroads, and in power plants.and substations. In steam plants 
Herculoy has found a great variety of uses, including packing gun RF 
cylinders for expansion joints, shafting for water pumps, valves and 





valve stems. COPPER AND BRASS INCORPORATED 
Herculoy can be easily hot or cold worked, drawn, welded, spun, Founded by Paul Revere in 1801 
stamped, machined and otherwise manipulated by standard methods. 230 Park Avenue, New York 17, N.Y. 


To benefit to the utmost from these high-quality Herculoy alloys, Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich.; New 
Bedford, Mass.; Rome, N. Y.—Sales Offices in principal cities, 







consult Revere. distributors everywhere 
/ 
,! f ly 
S iF en to Exploring the Unknown on the Mutual Network every Sunday evening, 9 to 9:30 p.m., EST. 
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high Satety factor 


: nsulenon 
: 


MEANSHBETTER OIL AND ACID RESISTANCE - 






@ Want an effective means of combating high heat, dust, moisture 
and overloads—hazards that cause the greatest losses to users of 
-F electrical equipment? Fiberglas* Electrical Insulation Materials 
enable the deen and manufacturer of electrical equipment to 
| provide protection against the damaging effects of oil and most acids. 
And another big plus value of Fiberglas Insulation is its mer- 
chandising feature and sales influence. It is winning widespread 
buyer preference because it improves quality, performance and 
| use economies. 
The high safety factors inherent in Fiberglas Insulations 
help solve most electrical insulation problems. Fiberglas, fine 
J fibers of glass twisted into yarns and woven into textiles, 
provides a strong, thin, flexible base for insulating im- 
pregnants. Fiberglas Electrical Insulation Materials 
——— are sold nationally by leading distributors and are 
available in the form of laminates, mica combina- 
tions, insulated wire—treated or untreated tying 
cords, sleevings, tapes, braids, cloths and mats. 
Ask your Fiberglas Distributor for the 
complete story on the use economies of 
Fiberglas—and add the ‘‘extra’’ pro- 
tection of Fiberglas High Safety Factor 
: 
















ae 


Insulation to your electrical equipment. 


For performance and appli- 
cation data, write for the 
new Fiberglas Electrical 
Insulation Materials cat- 
alog, Owens-Corning F iber- 
glas Eepation. 1866 Nich- 
olas Building, Toledo, Obio. 
In Canada, Fiberglas Can- 
ada Ltd., Oshawa, Ont. 





*T. M. Reg. U. S. Pat. Off. 
Other Fiberglas Products: Thermal and Acoustical Insulations * Dust-Stop* Air Filters * Yarns, Cloths, Mats and Basic Fibers | 





Fy 2 = RG LAS ELECTRICAL INSULATION | 
MATERIALS | 
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The engineers of Fairchild Camera & Instrument Corpora- 
tion had an idea! 

Why not design a compact, electrically-controlled ma- 
chine gun synchronizer to overcome the drawbacks of 
bulky, complex mechanical types? 

Then, there’d be no limit on the number of guns that 
could be fired through the prop. The rate of fire could be 
kept up regardless of how fast or slow the engine was 
working. Fire power could be concentrated in a more dev- 
astating pattern than is possible with guns strung along 
the wings. And, adjusting time could be reduced from 
hours to minutes. 

But after electrical and mechanical details had been 
worked out, one big question threatened its practicability. 
Was there a metal with all the properties needed for the 
most vital part? 

That part was the trigger-motor armature. It had to be 
small, lightweight (214 oz.)—yet tough enough to exert a 
55-lb. punch and take a 110-lb. recoil 72 times a second... 
It had to be heat-treatable to Rockwell C 38—yet# machin- 
able and ductile enough to permit cold-working . . . It had 
to be non-magnetic for operation in an electric circuit... 
It had to resist fatigue, warpage, and corrosion in jungle 
heat or stratosphere cold. 

Quite a large order for one metal to fill. But production 


' went ahead, for such a metal was available...“.KR” MONEL. 


* a ** * 
Heat-treatable, machinable “KR” MONEL is one of the 
problem-solving INCO Nickel Alloys—a family of strong, 
tough, heat- and corrosion-resistant metals. They’re all de- 
scribed in ““Tremendous Trifles.” May we mail you a copy? 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y. 


NICKEL At. ALLOYS 


MONEL* + “*K"’ MONEL* © ““S"’ MONEL* © “*R’’ MONEL* © “*KR’’ MONEL® © INCONEL® © ‘*Z"" NICKEL* © NICKEL © Sheet... Strip... 

















TRIGGER MOTOR of the Fairchild Elec- 
tric Synchronizer. Mounts on side plate 
of the gun, and provides constant fire 
power at any engine speed between 900- 
1440 rpm. Total weight only 9 pounds. 





TRIGGER-MOTOR ARMATURE (Close- 
up view) of the Fairchild Electric Syn- 
chronizer. Machined from"'KR’’ MONEL 
bar stock. Walls are only 0.013” thick. 
The thirty pairs of holes are punched out 
in one minute. Weighs only 214 ounces 
without windings. 


Wire... Castings... Welding Rods (Gas & Electric) 
* Reg. U.S. Pat. Off 
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ALL 10 TYPES OF OZALID 


are made in SECONDS! 








YOU ORDER the type of Ozalid print best 
suited for the job at hand ... whenever 
you want a reproduction of an engineer- 
ing drawing, specification sheet, typed 
report, or other original. Each type of 
print has its advantages! 


YOUR PRINT is made in seconds—no mat- 
ter what your choice. For all OZALID 
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1. BLACK-LINE 

2. BLUE-LINE 

3. RED-LINE 

4. SEPIA-LINE CLOTH 

5. OPAQUE CLOTH 

6. SEPIA-LINE INTERMEDIATE 
7. TRANSBLACK INTERMEDIATE 
8. TRANSPARENT FOIL 

9. CHARTFILM 

10. DRYPHOTO 


prints are produced in the same manner 
—Exposed and Dry Developed—that’s 
all. And, no stopping when you change 
from one type of print production to 
another. 


EACH PRINT is a positive—not a negative 
—reproduction of the original. Easier to 
read and check! Identifying colors may 
be assigned to prints of different depart- 
ments...and prints made on paper, cloth, 
foil, or film to suit job conditions. Ozalid 
Chartfilm, for example, is oilproof, water- 
proof. Can be cleaned with a damp rag. 


ROUTINE WITH OZALID—impossible with 
any other printmaking process: 1. Con- 
tinuous tone prints of photographic sub- 
jects; 2. Transparent film prints which 
can be overlaid to show separate details; 


OZALID 


DIVISION OF GENERAL ANILINE & FILM CORPORATION 


JOHNSON CITY, NEW YORK 


Ozalid in Canada — Hughes-Owens Co., Ltd., Montreal 


PRINTS 








3. “Intermediate” prints which simplify 
design changes; 4. Ten types of prints 
instead of 1, which save time, labor, and 
materials. 


See all 10 types of Ozalid prints ... and 
learn complete story. Write for free cata- 


logue No. 3§ 


































GEARS MADE WITH 
Sue lUaleh, Pecition 


Every modern facility is available here for the quantity production 
of better small gears. Practically every precision testing device known 
. . unique methods . . finest machinery . . a skilled, long experienced 
staff of gear specialists . . all these essentials and more are brought 
to bear upon YOUR Small Gear problem when you entrust it to our 
care. G.S. Gears are indeed ‘“‘made with fine watch precision” . . cus- 
tom built to a degree of quality and uniformity, we believe unap- 
proached so far in the manufacture of fractional horsepower gears. 
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stu open offer to 
SMALL MOTOR MAKERS 


iain are good, that Stackpole can supply you with better brushes for 
fractional horsepower motors than those you are now using... 
. . . because of Stackpole’s vast experience as one of the world’s largest 
producers of small motor brushes... 
.. . because there have been wartime engineering developments in this 
specialized field that might well be.adaptable to your application . . 


o ae . . . because Stackpole brush recommendations are based on formulas 
& e resulting from our own laboratory tests of your. product under actual 
ot & y y P 
x e* at operating conditions. 
Oo All we ask is that you specify your criterion of brush performance— 


longer life, quieter operation, minimum commutator wear, or a combi- 
nation of these or any other characteristics. 
You be the judge of the brush samples submitted as a result! 


LD) Nua STACKPOLE CARBON CO., ST. MARYS, PA. 
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ONE OF THE NATION’S LARGEST PRODUCERS OF SMALL MOTOR BRUSHES 


BRUSHES AND CONTACTS (All carbon, graphite, molded metal and composition types) 
RARE METAL CONTACTS « SINTERED ALNICO + WELDING CARBONS i | 
PACKING, PISTONS AND SEAL RINGS e CONTINUOUSLY ADJUSTABLE 
CARBON RHEOSTATS. « SPECTROGRAPHITE No.1, ETC., ETC. 
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| % New electrical standards for machine tools have been announced after joint confer- 

| ence of the National Machine Tool Builders’ Association and representatives of large 
| users (primarily among the automotive industry). Characteristic construction features 
| required are shown in the panels below. Requirements peculiar to the automotive 
industry are shown in italics. . 
| 
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SQUARE D is prepared to build control to NMTBA and Automotive 


Standards or any other specification developed to promote safety of 
personnel, uninterrupted production and long life. Square D Field Engi- 
neers, stationed in all principal cities, are thoroughly qualified to assist 
in the design and application of such control. 


Se 


DETROIT LOS ANGELES 











MILWAUKEE 
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fiberglas 


... that provide all the advantages of Fiberglas, in fullest measure! 


CLOTH 


It is the varnish and its proper application that endows Fiberglas insulation 


with that extra insulating protection. 


TUBINGS 


To insure this added increment of protection, Irvington uses only carefully 
compounded insulating varnishes, scientifically applied to a Fiberglas base. 


In fact Irvington Fiberglas reflects the same exacting research and supervised 


production that has kept Irvington the leader in electrical insulation. SLEEVINGS 


The varnished Fiberglas insulations you require in types, sizes and specifi- 
cations, are all available at IRVINGTON. For samples, or full particulars, 


write Dept. 56, Irvington Varnish & Insulator Co., Irvington 11, New Jersey. TAPE 


PUNGHINGS 


WIRE 
MARKERS 


SLOT 


Si IRVINGTON VARNISH & | TOR COMPANY 


IRVINGTON 11, N RSEY 
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BLAND makes THREADED PRODUCTS to meet 
the requirements for MODERN INDUSTRY 






a" 







ES 
Cans 












Bland Precision Products Company can deliv- 
er immediately threaded products in any size, 
any shape ... in unlimited quantities. 
Bland threaded products insure smooth, econ- 
omical application and faultless performance. 
Leaders in American industry have for years 


relied on Bland Precision Products Company 
for uniformly high quality at lowest prevail- 
ing prices. Bland has the engineering ‘‘know- 
how’’, modern equipment and manufactur- 
ing experience to handle your every need. 
Write today. 










RELY ON BLAND PRECISION PRODUCTS COMPANY FOR: 


e Roll Threading e Automatic Screw Machine Operations to One Inch in Diameter e Hardening 
and Heat Treating e Centerless Grinding e Cut Threading e Buffing and Plating e Wide Variety 
of Secondary Operations such as Drilling, Tapping, Riveting, Milling and Knurling. 


BLAND 


Piecition Products Company 


HARTFORD CONNECTICUT 


BRANCH OFFICE: 861 PENOBSCOT BLDG., DETROIT, MICH, 





Specialists In 

Rolled and Cut Threading 
From Bar Stock to 

tale yalte Me od hls eS 
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BEHIND THE SCENE 


there’s a Torrington Air Impeller 


Today’s Modern Dairy Equipment 
Utilizes Forced Air 


Mechanization has made modern dairies more effi- 
cient and more sanitary. The proper circulation of 
air has been an important factor in this development. 

Torrington’s design and engineering skill have 
helped to solve the problems in this field, as in count- 


less others. Whatever your product, we can help you 


select the proper fan or blower wheel. For further 


information, write us at 62 Franklin Street. 


Milk cans are cleaned and 
sterilized by hot water and 
steam. Torrington Air Im- 
pellers draw off the steam 
and dry the cans after 
cleaning. 


Paper milk containers are limp and impractical until 
they’re given a sterilizing, hot paraffin bath, then a firming 
cold air bath—air circulated by Torrington Air Impellers, 


~ LOR IR UW GLOW 


MANUFACTURING COMPANY, TORRINGTON, CONN. 


Air Impellers for Every Purpose 
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assembled from standard A-B 


to fit your machines 
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BULLETIN 609 Manual Starters 





BULLETIN 709 Automatic Starters 


BULLETIN 712-713 
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ALLEN-BRADLEY 
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ide chisel edges 


THE WASHER THAT HAS THE EDGE 


Here’s visual evidence of the way Ever- 
LOCK’s many wide chisel edges team up 
with powerful spring tension to effectively 
resist the loosening action of vibration, im- 
pact, expansion and contraction. 

With a half turn—or less—the full width 
of each of EverLOCK’s many edges dig in 
to provide a positive locking action that 
means unmatched staying power. 

The effectiveness of EverLOCK chisel- 
edge gripping action is only one of many 


reasons why EverLOCK washers are first 
choice in many industries, such as auto- 
motive, electrical appliances, radio, heavy 
machinery, etc. Combined with EverLOCK’s 
positive insurance against loosened bolts, 
nuts and screws are important savings in 
assembly time . . . elimination of all hazards 
of stretched bolts and distortion of threaded 
parts. 

Wire, phone or mail your orders today. 
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OTHER 

TYPICAL 
APPLICATIONS 
A ao 


LAMINATED 


Rayon Spinning Bucket 


ih 


Safety Guard Air Trap For Milking Machine 


Meter Housing Handwheel 


ey 


Coil Insulator Rectifier Vibrator Support 


Sheave 


THERMOPLASTIC 


PHENOLIC 





G-E MYCALEX 





Relay Insulator 


To reach a sound conclusion to your problem in plastics consult the 
skilled technicians—engineers and designers—of the General Electric | 
Company. For advice on the successful application of plastics 


I-28, General Electric Company, One Plastics Ave., Pittsfield, Mass., 


materials using all available processes of manufacture, write Section 
or call the General Electric Plastics Divisions’ office nearest you. 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


GENERAL & ELECTRIC 


PD-28 
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W henever anglers swap tales, they glory in 


their reels. A fine reel is an instrument of 
beauty, but a beauty that has to be more 
than skin deep if it is to successfully beat 
corrosion and wear. 


Among famous reels are those made by the 
Enterprise Manufacturing Company. Many 
parts of their Pfleuger reels are solid River- 
side Nickel Silver. The Pfleuger Summit Reel 


is made almost entirely of Riverside Nickel 
Silver. Why? Because Riverside Nickel Sil- 
ver resists corrosion without plating. Or if 
plated, and the plating wears, lustrous white 
Riverside Nickel Silver shows no ugly contrast. 


Put Riverside Nickel Silver, Phosphor Bronze 
and Beryllium Copper to work for you. Let 
us send you interesting booklets about any 
or all of these 3 Riverside alloys. 


INSIDE RIVERSIDE—our plant is just big enough to make people wonder how we 


can give them tests, analyses, and determinations so quickly. The answer is simple. 


We're just small enough that our laboratory men can hop out into the mill and pick 


up samples themselves. They do not have fo fill out 57 forms or trust to messenaers. 
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RIVERSIDE PHOSPHOR BRONZE ALLOYS —Copper-tin alloys 


to which phosphorus is added. Made in variety of wrought 
ond malleable alloys; special leaded mixtures; in non- 
malleable cast and turned rods for bearings and bushings. 
PROPERTIES— Wide range of tensile strengths and hard- 
nesses. In general, phosphor bronze is a good electrical 
conductor, non-magnetic, and has a low coefficient of fric- 
tion. It is easy to machine, can be welded by carbon or 
metal arc (there's a special alloy for flame welding), can 
be brazed or soldered. Easy to punch, draw, stamp, or 
spin. Phosphor bronze is rustless and resistant to corrosion, 
fatigue and wear. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks or ingots. 


RIVERSIDE NICKEL SILVER ALLOYS — 4 combination of 


copper, nickel and zinc in various proportions. Made in vari- 
ety of alloys, tempers, anneals; and in free-cutting alloys. 
PROPERTIES—Vary according to alloys. Tensile strengths up 
to 160,000 p.s.i., elongations up to 50%. Nickel silver is 
valued electrically for its specific resistance, and physically 
because of its clear-through silvery white appearance. In 
general, it is tough, resistant to wear, fatigue, and corro- 
sion. Easy to machine in any manner, weldable by all 
methods, can be brazed or soldered and is extremely 
workable. Readily formed, bent, drawn, stamped, punched, 
embossed or spun. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks and ingots. 


RIVERSIDE BERYLLIUM COPPER — an alloy with an unusual 
combination of properties — Unusually high strength. Ex- 


cellent hardness, wear resistance and corrosion resistance. 
High thermal conductivity, good electrical conductivity. Easy 
to braze, solder, punch, draw or stamp. Can be cold worked. 
Outstanding for hot working qualities. Can be easily hot 
forged or hot pressed between 1050° and 1425°F., and 
heat hardened to achieve strengths rare to non-ferrous 
metals and alloys. Great resistance to fatigue under action, 
which is pronounced at high temperatures where other 
non-ferrous materials might fail. Negligible creep or 
hysterisis. Noh-magnetic qualities. Supplied in sheets, strips, 
wire, rods, bars and blanks, usually, semi-hard, cold worked 
for fabrication and heat treatment. 
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Typical Uses: Jordan Bars 





ypicol Uses: Various Camera Parts 











@ZID 73 SERIES 
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We Mold it Right Into Your Plastic Parts 


A lot of plastics’ sales-pulling power 
lies in its appeal to hand and eye. Im- 
prove the finish and you step up these 
appeals. 

That’s just what molding with 
Heatronics (radiofrequency pre-heat- 
ing) does—improves the finish of al- 
most any plastic part. It enhances 
appearance, brings out natural high- 
lights of styling, improves develop- 
ment of gloss, and cuts down rejects 
caused by blistering. It gets these 
results to such an extent that, while 


there are no qualitative tests applica- 


ble, your own hands and eyes tell you 
“They’re thefe”’! 





, & 


Heatronics are responsible for many 
other improvements, too—things like 
more uniform density, less internal 
stress, better control of inserts. And 
others. Enough to merit consideration 
for almost any job today. 


Plastic Pre-form in Heatronics Applicator for 
Radiofrequency Pre-heating. 










At Kurz-Kasch, our extremely exten- 
sive molding and heatronic equip- 
ment are both at your service, Better 
yet, so is our experience with each. In 
molding, that experience goes back to 
the birth of the industry—in heatron- 
ics, to the first use of it in plastics. 
It’s valuable. 

May we show you? Just ask for a 
Kurz-Kasch engineer. 


Kurz-Kasch 


For Over 28 Years Planners and Molders in Plastics 
Kurz-Kasch, Inc., 1419 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York © Chicago ® Detroit 
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Los Angeles © Dallas © St. Lovis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 









Pin Size Conner ive attached to 2" x %." 
brass plate on a || Taylor-Winfield spot welder 


You can do amazing things with resistance welding machines. 

The usual method for attaching this wire to the minute brass plate would be soldering. But 
too many fumbling thumbs cause too many rejects. Equally important, corrosion troubles are 
eliminated because resistance welding does not require the use of flux. 

Taylor-Winfield equipped a Spot Welder with special dies to expedite handling of the odd- 
shaped parts. Result, continuous production with.practically no rejects on this electrical part. 

Resistance welding has put the joining of metals on a production basis. Try it and watch 
those production costs go down. Write Taylor-Winfield for profitable information on spot, seam, 
flash-butt, or projection, all forms of resistance welding. 


Combining streamlined appearance with sound engineering 
practice, Taylor-Winfield spot welders are used for the welding 
of clean and coated carbon steels, stainless steels and weldable 
alloys of aluminum, nickel, copper and magnesium. 
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It's a frame for handling nine 
_baking pans as a single unit 
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Aluminum’s natural lightness and the thin sections 
in Alcoa’s die castings make this frame easy to 
handle. Aluminum’s superior thermal conductiv- 
ity transfers heat to the baking pans in a 
hurry. Furthermore, due to the ability 
of ALUMINUM die castings to with- 
stand the elevated temperature of the 
baking oven, permanent shape and 
the required strength are assured. 
Alcoa’s range of equipment for 
producing Aluminum die castings 
covers the field. The same care and 
know-how are employed in the mak- 
ing of the smallest as well as the 
largest of Alcoa’s die castings. 


Before you start detailing a new 


part, consult Alcoa on the possibility 


of producing it as a die casting. Often, 

a slight alteration in design 

makes possible a big saving 

in cost of the finished piece. ALUMINUM 

Company OF AmeErIcA, 2179 Gulf Building, 
Pittsburgh 19, Pennsylvania. 








yithooe Voltage 


POWER SUPPLY TO ~'2% 


One of these three Raytheon Voltage Stabilizer models 
can do a great job in improving accuracy and reliability 
of your electrical equipment...if varying line voltage 
causes uneven performance. | 

Smooth out your input troubles. Eliminate power 
fluctuation. The cost is low. The improvement is often 
great. And one of these three models will meet your 
need. 

Write today for the complete story—and determine 
how your own equipment can benefit. Send for our 
illustrated Bulletin DL 48-537. 


Get these principal 
operating advantages: 


® Control of output voltage to within 
+%2% of 115 or 230 V. 


® Stabilization at any load within 
rated capacities. 


Quick response. Stabilizes varying 
input voltage within 1/20 second. 


Entirely automatic. No adjustments. 
No moving parts. No maintenance. 


. : Rite ‘ se, 3 
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MANUFACTURING COMPANY ¢ 
WALTHAM 54, MASS. € 
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BullDog Electric Products Company, of Detroit, 
Michigan, are producers of TROL-E-DUCT—a 
safe, flexible and mobile feeder system, for carrying 
electricity to portable electric tools, cranes, hoists 
and similar, moving, electrically-operated devices. 

The square molded tubing used in these 
Trolleys is supplied by Taylor in full four-foot 
lengths; fabricated and assembled at the BullDog 
plant. Low tolerances on O.D. and wall thickness 
facilitate assembly. Flash lines held to the abso- 


lute minimum insure strength at all four corners. 


The wartime experience of Taylor Fibre Com- 
pany in mass production of molded laminated 
phenolic tubing of irregular and ynusual shapes 
is your assurance of high dimensional, mechan- 
ical, and electrical properties you'll find in no 
other molded tubing of this type. 

Wherever the use of Laminated Plastics is indi- 
cated, Taylor is your best and quickest source for 
sheets, rods, tubes or fabricated parts. Write us 
for samples, technical data, or estimates on work 


you have in the blueprint or rough sketch stage. 












SSE SS SERIE ER i. 


TAYLOR FIBRE COMPANY | 


LAMINATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE-Sheets, Rods, Tubes, and Fabricated Parts i 
NORRISTOWN, PENNSYLVANIA Offices in Principal Cities LA VERNE, CALIFORNIA 
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The Udylite Plating Rheostat was developed fo provide 
accurate current control, efficient heat dissipation, maximum 
operating economy, and long continuous service under PLAT- 
ING ROOM CONDITIONS—high humidity, acid fumes, vapor. 

A rheostat of this type is necessary for close tolerance plating. 

e All switches are of the self-cleaning cam type which assures 
clean, efficient contacts every time they are closed. All metal — 
parts are Udylite-Cadmium plated to prevent corrosion. 
Voltmeter and ammeter. are of the best quality obtainable. — , 
e Standard sizes range from 15 to 5000 amperes and voltage 
drops from 1 to 5. Specials can be provided when required, 


ee a 


i -_PORATION 

1651 EAST GRAND BOULEVARD 
: DETROIT 11, MICHIGAN = 

REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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fA. SOLDERLESS TERMINALS 


Approved by Under. 
writers’ laborotories 











AT HIGHER PRODUCTION RATE 


Inc. for stranded wire, 
sizes 22 to 14, 


AT LOWER PRODUCTION COST 





THAN BY ANY OTHER METHOD! 


| hess precision-engineered AMP terminals are designed 
and priced to terminate wires on your equipment faster 
and cheaper than by solder methods... or even by just 
twisting a wire Ground a stud. 


FAST AND EASY INSTALLATION. Terminals are attached 
to wire by fast pressure tools, requiring less skill, less time 
than solder methods or “wire twisting.’”’ With low-cost 
precision AMP press dies an average operator can crimp 
terminals to wire at the rate of over 600 an hour. 


CONNECTIONS NEAT, CLEAN, UNIFORM. Each is just 
like the one made before or after and each can be 
visually inspected before and in service. Electrical and 
mechanical performance is according to AMP high standards. 
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WRITE TODAY FOR SAMPLES OF THE “BUDGET LINE” TERMINALS BEST SUITED TO YOUR APPLICATION. 
STATE WIRE AND STUD SIZES DESIRED. 


Approved by Underwriters’ Laboratories Inc. for stranded 
wire, sizes 22 to 14. 


SMALL AND COMPACT. The AMP “Budget Line” Termi- 
nals save valudble space in compact modern appliances. 
Perfected crimp permits use of “shorter-than-standard”’ 
terminals without sacrifice of electrical or mechanical 
characteristics. 


“Budget Line” Terminal makes strong, sound electrical 
connection at minimum unit cost and minimum tool cost. 
Perfected “F'’-Crimp gives maximum inside surface contact 
with conductor. For wire sizes 22 to 14. AVAILABLE SOON— 
BUDGET GRIP TERMINAL WITH INSULATION SUPPORT! 


AIRCRAFT-MARINE PRODUCTS INC. 
1521-35 NORTH FOURTH ST., HARRISBURG, PENNA. 


DAVID C. ORROCK, 1405 Bishop St., Montreal, Que. 
In Canada: F. N. ADAMS, 726 Homer Street, Vancouver, B. C. 
F. MANLEY CO., 43 Victoria Street, Toronto, Ont. 
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15,000,000 Microiorors 


Expansion at Redmond’s to answer the “call” has been a necessary routine 
for years. Today the combined Redmond motor manufacturing facilities 
include more than five acres of floor area and 2000 employees. A total 
in excess of 15,000,000 precision-built Micromotors has been produced. 





A.C. Micromotors In sizes up to 1/25th horsepower, Speed Controllers and Blowers 


COMPANY, INC. 


Owosso, MICH., U.S.A. 
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GENERAL PLATE 
Liminaled edals 


Give Solid Precious Metal Performance at Low Cost 

























Ir you are looking for better 

electrical performance, corrosion 
resistance, ease of workability, | 
long life... and exceptionally low | 
cost, then look into the advantages 

provided by General Plate Lami- 


INLAY METALS nated Metals. | 


LAMINATED 


CONTACTS By permanently bonding base metals 


to precious metals, General Plate Lami- 
nated Metals give you all the proper- 
ties of solid precious metals at a fraction of the cost of solid 
precious metals. In addition, the base metal adds strength 
and rigidity not usually found in precious metals. You'll 
find General Plate Laminated Metals ideal for use in such 
applications as electrical contacts, chemical apparatus, radar i 
and radio equipment, mobile equipment and instruments. ) 
They’ll help you cut costs, increase production and improve | 
product performance. i 








LAMINATED 
CONTACT BUTTONS 


| 

General Plate Laminated Metals are available in sheet, tube and | 
wire or as fabricated parts. Base to base metal combinations... 
providing physical and structural properties not found in single 

base metals...are also available. Write for information today. 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 
50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, lil.; 2635 Page Drive, Altadena, California 
Grant Bidg., Rm. 603, Pittsburgh, Pa. 
ATTLEBORO, MASSACHUSETTS 
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DNAL VULCANIZED \FIBRE 


may ” your answer to \ 


this/strong, durable en: gives your prod- 
ucps and equipment longer performance o\e - at 
greater econonty. 

The unusual strength of Nptional Vulcanized 
Fibre, combined with its other remarkable 
properties, makes it a “natural” for countless 
applications in every industry. Resilient and 
light in weight (about half|/that of aluminum), 
it has outstanding tensile and impact strength}. 
excellent /machinability and forming qualities 


- is high i in dielectric strehgth .is extremely 


resistant to wear anil abrasion. 
the strongest materials per unit weight known. 

This \versatile material offers you ho end of 
profitable possibilities \n your produtts and 
plant equipment. Write far complete informa- 
tion now) Let one of our trained technical 
engineers Show you how National Vulcanized 


. Nand i is one of 


Fibre can serve you advantageously in your \ 


plant equipmignt and in your products. 


NATIONAL VULCANIZED FIBRE\CO. 


WILMINGTON, DEL ARE 


OFFICES IN PRINCIPAL CITIES 


\ 
‘ 
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Superb Living Conditions Mean 








> 


Home-owning New Hampshire people take naturally tc industrial occupations. 












Low power rates and excellent transportation add 
important reasons for industrial location in New 
Hampshire. Splendid highways kept open the year 
around help industry to keep humming every work- 
ing day in the year. 





OCATE your Electrical Plant in New Hampshire. 
Where people live well in pleasant, uncrowded 
surroundings, they work well. Accustomed to indus- 
trial work through many generations, home-owning Write for booklet, just printed, “A Plant In 
New Hampshire people take naturally to special New Hampshire.” Address Edward Ellingwood, 
Industrial Director, 21 State Office Building. 






skills — they are unusually adaptable. 


Locate eae 
New Electrica! ! | 
ate a 





Manufacturing 





in New Ha mpshire 





State Planning and Development Commission J 






CONCORD, New Hampshire 
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THAT LASTS WITH 
YOUR PRODUCT 


FLAMENOL CORDS 


Flamenol Cords, General Electric’s new cord 
sets, are designed to add greater beauty and 
lasting safety to a class of traffic appliances 
and portable lamps. Cord sets have always 
been important to the satisfactory service of 
any electrical product. Now customers will 
not only demand trouble-free service in appli- 
ances but eye appeal will also influence their 
choice. That’s why you'll like the new G-E 
Flamenol Cords. 


Flamenol Cords are modern in design and 
smart in appearance. Their fine texture, rich 
color and glistening finish will add much to the 
beauty of electrical products. Their smooth, 
hard finish makes them easy and pleasant to 
handle. 


And most important of all, G-E Flamenol 
Cords will help to gain and keep customer 
satisfaction. These new cords are built to last 


with the life of the electrical product. The 
plug is molded to the portable cord, making 
the power cord set a one-piece construction. 
This molded-on feature not only prevents the 
plug and cord from coming apart but also 
provides permanent protection to the soldered 
connections against strain. 


Many of the best-known appliances are 
equipped with G-E molded-on cord sets. You, 
too, can gain greater salability for your elec- 
trical products by equipping with G-E Flamen- 
ol Cords. For further information, write to 
Section Q262-12, Appliance and Merchandise 
Dept., General Electric Co., Bridgeport, Conn. 


Hear the General Electric radio programs: “The 
G-E All-Girl Orchestra” Sunday 10 P.M. EST, NBC. 
“The World Today” news every weekday 6:45 P.M. 
EST, CBS. “The G-E House Party” Monday through 
Friday 4:00 P.M. EST, CBS. 


*Reg. U.S. Pat. Off. . 
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proper 


application is as P 
important as 9° 
workmanship 
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The Handbook That avian Your Questions About Relay Gnd 


a 


=— 9 Selection and Use 


CONTAINS 81 TABLES — 863 DIAGRAMS — 
181 LINE AND 89 PHOTOGRAPHIC ILLUSTRATIONS 


..An invaluable guide to selection, use, in- 


Now available in a limited first edition, 
RELAY ENGINEERING, a new 640-page 


Handbook by Struthers-Dunn engineers : a : 
spectionand servicing of countless available 


brings you the full benefit of over a quar- ejay and timer types. A wealth of supple- 


ter of a century of specialized experience 
in designing, adapting and applying 
relays and timers to modern electric- 


electronic circuit requirements. 


mentary data covers various phases of relay 
design, construction and operation. Attrac- 
tively printed, bound in limp leatherette 

with your name stamped in gold. 


Price $3.00 


STRUTHERS-DUNN, INC. * 1321 ARCH STREET 
PHILADELPHIA 7, PA. 


STRUTHERS-DUNN 


5,327 RELAY TYPES 


BUFFALO 
LOS 
SEATTLE 


CINCINNATI 
MINNEAPOLIS 
TORONTO 


CHICAGO 
ANGELES 
SYRACUSE 


BOSTON 
INDIANAPOLIS 
FRANCISCO 


elas a) BALTIMORE 
HARTFORD 


LOUIS SAN 


ATLANTA 
DETROIT 
URGH - ST 


STRICT EN 
LEVELAND 
Ne) Ra aa 


GINEERING 
DENVER 
PITTSB 


DALLAS 
aed YORK 
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Take Time to See Them... 


take time to see these new timepieces—so modern and 
beautiful in their Plaskon Molded Color cases! 


Dealer’s shelves once more are being stocked with clocks 
for every need, thanks in a big way to quick conversion 
made possible by Plaskon plastic materials. Plaskon 
can be molded into almost any desired shape or design, 
in large quantities, at very economical prices. It is a 
high-utility material for a great range of applications, 
and possesses the added advantage of rich, striking 
colors for product enhancement. 


Molded Plaskon has a gleaming, satiny surface, friendly 


to the touch and attractive to the eye. It will not rust, 
tarnish or corrode; it is not affected by oils, fats or 
greases; and is completely impervious to the effects of 
alcohol, acetone, and other common organic solvents. 
Because it is odorless, tasteless and inert, it has no effect 
upon any other material which it contacts. 


Investigate the many manufacturing and sales advan- 
tages which Plaskon plastics offer you, for developing 
present markets and entering new ones. We can give 
you helpful assistance in suggesting designs, qualified 
Plaskon molders, and technical advice. Write today. 


PLASKON DIVISION .« .issey-oweNns-Forb GLass co. + 2137 Sylvan Ave., Toledo 6, Ohio 


In Canada: Canadian Industries, Ltd., Montreal, Quebec 
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TRADE MARK REGISTERED 


MOLDED COLOR 
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PERMANENT MAGNETS MAY DO 


IT BETTER 


Heat Treating for Highest Magnet Efficiency 


Proper techniques of heat treatment and cooling 
must be applied to produce the highest magnetic 


qualities in the various permanent mag- 
net materials. The Alnico alloys, for 
instance, require extremely high tem- 
peratures and must be cooled at a care- 
fully controlled rate, Alnico V being 
placed in a strong magnetic field during 
cooling, after which they must be drawn 
at precisely controlled temperatures. Ex- 
actness is imperative in these operations. 

To provide the proper temperature 
cycles, continuous electric furnaces are 
utilized at The Indiana Steel Products 


THE INDIANA STEEL 


6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS 


Permanent 
Magnets May 
Do It Better 


An Alnico 
Tachometer Magnet 


Company. These furnaces were especially designed 
to provide the necessary temperature zones to 


produce highest magnetic quality, each 
one being controlled separately by an 
automatic pyrometer. 

Our engineers will be glad to con- 
sult with you on any problems on the 
use and application of permanent mag- 
nets. For information on permanent 
magnet application, design and mate- 
rials, write for the new technical “Per- 
manent Magnet Manual.” The Indiana 
Steel Products Company, 6 North Michigan 
Avenue, Chicago 2, Illinois. 


Copyright 1946, The Indiana Steel Products Co. 


PRODUCTS COMPANY 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
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BH EXTRA FLEXIBLE FIBERGLASS SLEEVING 


F.w electrical insulations can double in brass as heat 
insulations. Yet so effectively heat resistant is BH Extra 
Flexible Fiberglas Sleeving that actual service records 
show it refuses to burn even in direct contact with heat 
units. The reason—both yarns and impregnation are 
non-inflammable! , 

A special gum base and dye applied by an exclusive BH 
process is responsible for many more features. It perma- 
nently prevents fraying, stiffening and abrasive wear. 
The sleeving is unusually flexible and takes the roughest 
handling without fraying. It does not harden and crack 
with age—lasts indefinitely without deterioration. It is 
also non-crystallizing at low temperatures. 

Fiberglas is non-absorbent and unaffected by moisture, 
oil or grease—qualities ideally suited to appliance manu- 
facture for instance. And it has high dielectric and tensile 
strength. 

“Punishment” tests prove that BH Extra Flexible 
Fiberglas Sleeving is the most logical insulation for a host 

. of tough jobs. Why not see for yourself? It’s available in 

all standard colors and all sizes from No. 20 to 5%”, in- 

clusive. Write for samples today and compare! 
















































































BH SPECIAL TREATED FIBERGLAS SLEEVING 
UNAFFECTED BY HEAT UP TO 1200°F! 


This is a high quality sleeving that will not fray when cut 
and withstands heat up to 1200°F. Yet no saturant is used 
in the exclusive BH process! Flexible as string, too. Made 
in satural color only—all standard sizes. Try it! 


ee 
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Dept. M Conshohocken, Penna. 
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Alcoa Aluminum Permanent-Mold Castings 


long ago outgrew the “small” category . 
Do you still think of permanent-mold castings as 
‘small enough to put in a derby hat?”’ The war 
changed that. The blower impeller sho 
typical of products made by t is 


weighs close to a hundred pounds. 


Yes, BIG aluminum permanent-mold castings are 


* nowa reality. And Alcoa has the know-how, 
the equipment and the capacity for taking 
care of your requirements. 

Because Alcoa permanent-mold cast- 
ings carry little excess 
metal, they cut down fin- 
ishing time and help speed 
your production. Aluminum 
Company of America, 2179 
Gulf Building, Pittsburgh 


19, Pennsylvania. 
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DESIGN IMPROVEMENT. 


Problem: Improve and modernize design of radio 
cabinet for greater sales appeal and simplified 
production and assembly. 


Solution: Richardson Plasticians redesigned the 
cabinet, using Molded INSUROK. Many 
new design and structural possibilities are 
available with INSUROK precision plastics. 
Units ordinarily assembled from several parts 
can be molded in one piece when Molded 
INSUROK is used. This makes possible im- 
proved, modern designs, greater sales appeal, 
more efficient production, and fewer assembly 
operations. 


Why not consult Richardson 
if you are planning new 
products or the redesigning of 
present models? Richardson 
Plasticians can help you 
improve both the appearance 
and performance of your 
products. Write today 


for information. 


Courtesy 
Belmont Radio Corporation, 
Chicago 


The RICHARDSON COMPANY 


LOCKLAND, CINCINNATI 15, OHIO FOUNDED 1858 Sales Headquarters: MELROSE PARK, ILL. 
NEW YORK: 75 WEST STREET, NEW YORK 6, NEW YORK MELROSE PARK, ILLINOIS 


Soles Offices. CLEVELAND: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO Factories< NEW BRUNSWICK, NEW JERSEY 
DETROIT: 6-252 G. M. BUILDING, DETROIT 2, MICHIGAN Belem lr. 
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You'll do a whale of a lot better with 
Delco motors... if you want your 
appliances to have the best in modern, 


smooth-running and dependable drives. 


For years, Delco motors designed for the 
specific application have powered lead- 
ing makes of refrigerators, washers, 


ironers, stokers, oil burners, air condi- 


tioners and other appliances. This 


invaluable background of experience is 
reflected in the compactness, efficiency 
and dependability of the Delco motors 
now available to the appliance industry. 
Delco Products Division, General Motors 
Corporation, Dayton, Ohio. 


PRODUCTS 


DAYTON, OHIO 
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Johnson Bronze felps Manufacturers 
make the RIGHT choice 








One easy way to improve the performance of 
any motive unit is to check up on the bearings. 
Determine if they are the right type. . . correct 
in design . . . properly installed. See if they 






reduce friction to the very minimum... 
eliminate vibration . . . perform quietly for the 


The easiest way to determine this is to call Self-Lubricating 
in a Johnson Bronze Engineer. Permit him to 


STEEL and 
BABBITT 





review your applications . . . to study the 
operating conditions. As we manufacture a// 
types of Sleeve Bearings, we base our recom- 
mendations on facts . . . free from prejudice 
. .. backed by more than forty years exclusive 
bearing experience. You will find a Johnson 
Engineer as near as your telephone. Why not 
get together TODAY? 


JOHNSON BRONZE CO. 
570 §. MILL STREET 
NEW CASTLE, PA. | 
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py 
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=SEP7S ARE PRE-ASSEMBLED WASHER 
AND SCREW UNITS IN WHICH THE WASHER 


IS HELD ON THE SCREW BY THE ROLLED 
THREAD AND IS FREE TO ROTATE. (SEE 
ILLUSTRATIONS BELOW) 


ew Sea ee OWE 


The washer is spe- The washer is placed The rolled thread 


cially designed to fit on the screw blank by Te} To Ee Meds T al] mel 
closely on the screw machine and then the the screw but allows 
Teta es thread is rolled. 


bce M ah e- haem 


THE USE OF “SZAZS ELIMINATES TIME-WASTING 
HAND ASSEMBLY OF WASHERS AND SCREWS... 
ONLY ONE UNIT TO HANDLE ... FASTER, EASIER 
TO DRIVE . .. ASSURES BETTER FASTENINGS AND 
IMPROVED PRODUCT PERFORMANCE. 








\ 4 £ c AT a not far distant day, you’ll be carrying a smartly 


' a styled, compact, functionally designed Portable Radio like 
‘3 is this to the beach, lake, 
7 & 


XN / w at ; mountain resort — anywhere 


NY 7 ate | — | Maa you may wish to take the 


\ 


a 


world’s news, music, or 





entertainment. 


Ff 


Each part of the preci- 

sion designed radio unit 

was carefully planned 

and model tested be- 

fore engineering the mould 

from which it was originally cast. 
Successful performance was predeter- 


mined from the very moment of inception. 


So it is that in the preliminary designing phases of your 


own plastic products, Eclipse engineers, designers, and 
stylists can give you aid of inestimatable value, For this 
specialized organization is geared to bring into effective 
play a knowledge and understanding of your problems 
that results in definite time and money savings for you. . 
For every Eclipse design, as well as plastic material, is 
combined so as to fully meet the test of useful, profitable 
public acceptance. ; 


Sending us your prints or specifications does not obligate ; 
: : “Shirt sl ion" of Ecli 
you — and they'll receive our prompt and careful study. ar ak ee 


U cuss MOULDED PRODUCTS CO. 


d St., Milwaukee 9, Wis. | 
5179 N. 32n y of your Brochure i FREE—A ECLIPSE MOULDED PRODUCTS CO. 


Please send us our cop — 
ran You're Going to Use Plastics? Co Pp J 0 f 
Ecli pse Plastic Division of General American Transportation Corp. 


Data Book 5179 N. 32nd Street, Milwaukee 9, Wis. 
"So You're 
Going toUse 
Plastics?” 


Manufacturers of “‘SanDuro" Brand Plastic Products 


and Producers of Plastic Items Custom-Moulded 
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AEROMATIC AIRCRAFT 


BEFORE TRUARC— 


High centrifugal loads gen- 
erated by whirling blades of 
automatic variable pitch 
propellers were borne by a 
buttress-threaded nut 
screwed into the hub. This 
meant expensive machining, 
extra weight.. 


U.S. PAT. RE 18,144 
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WITH WALDES 
FAL 


AEROMATIC AIRCRAFT PROPELLERS 


are standard equipment on the Rocket 
185, illustrated above. 


2 


AFTER TRUARC— 


Elimination of conventional 
nut greatly reduced weight 
—cut machining time and 
cost 75% — made overall 
maintenance easier. Truarc 
retention strength against 
tons of centrifugal force is 
3 times greater than oper- 
ating load. 


Waldes Truarc Retaining Rings are used to save weight, space, 
cost and time in a wide range of products. For holding and 
positioning machine parts they offer definite advantages over 
nuts, shoulders, collars and ‘pins. They simplify and speed up 
production. They can be put on and taken off again and again— 
and still retain the perfect circularity which gives them their 
never-failing grip. Test them yourself. We'll furnish samples and 
complete data. Write Dept. G-2 


TRUARC 


TRADE MARK 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


CANADIAN REPRESENTATIVES: PRENCO PROGRESS CORP., LTO., 72-74 STAFFORD ST., TORONTO 
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No electrical equipment can be any better than its insulation 


This insulating 
varnish helped give 
range to our 
“Silent Service’ .. 





‘| 


- +. and the same an \ ee ee 
varnish can make a | 

more dependable 

Diesel electric drive 


The excellence of G-E Insulating Varnishes is backed by 
45 years of experience in research and manufacture. Millions 
of gallons of these varnishes were supplied for war uses. 
Now General Electric’s huge varnish production capacity — 
plus expert technical service—is available to peace indus- 
try. G-E Quality Control is your assurance of uniformity in 
every shipment of G-E Insulating Varnishes. For full details 
consult your local General Electric Merchandise Distribu- 
tor. Or write direct to Section RIMA-268, Resins and In- 
sulation Materials Division, Chemical Department, General] 
Electric Company, Schenectady 5, New York. 


GENERAL tj ELECTRIC 


OD 46-18 


G-E INSULATING VARNISHES 
G.E. OFFERS A COMPLETE LINE OF INSULATING MATERIALS 
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BRONZE WELOING- 


First Aid for repairs 


-.-on big jobs like this 


Mare for machining. The 
Bronze weld in the frame had been made several years 
——— age sai BAS stood up under heavy production ever since. 


“Reg. U.S. Pat. Off. 





The illustrations above and on the previous page 
are typical of the equipment on which econom- 
ical, permanent repairs can be madewith Tobin* 
Bronze, “997” (Low Fuming) and other Ana- 
conda Bronze Welding Rods. 

For years this method of low-temperature re- 
pair welding has been used by many shops for 
reclaiming broken, fractured or worn equip- 
ment, or for building up bearing surfaces. Almost 


any part made of cast iron, steel, malleable iron 


or copper alloys can be Bronze welded quickly, 
dependably, and at a fraction of the cost of new 
replacement parts. 


If you have war-worn machinery, machine 
tools or mechanical equipment to put back in 
shape, and your shop is not equipped to do its 
own Bronze repair welding, check with your di- 
rectory or the nearest Office or Agency of The 
American Brass Company. There are depend- 
able Bronze welding repair shops in most indus- 
trial areas. 

Publication B-13 will tell you more about 
Anaconda Welding Rods for oxy-acetylene re- 
pair and construction work, and electric weld- 
ing of copper and copper base alloys. A copy of 
this booklet will be sent on request. ome 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 





~~ for These Products 


Bases 
Bearings 
Bobbins 
Boxes 
Bushings 
Cams 
Clamps 
Containers 
Fair-Leads 
Gaskets 


Rollers 

Structural 
Angles 

Terminal 


Gears 
Guides 
Instrument 
Panels 
Insulators 
Liners 
Plugs 
Pulleys 
Punchings 
Rubbing 
Strips 


Many Others 


~~ from These Materials 


% Laminated Phenolics 
—paper 
—fabric 
—asbestos 
—wood 
—fibre glass 
* Neoprene 


~~ Using 


Assembly 
Blanking 
Broaching 
Buffing 
Counter- 
Boring 
Sinking 
Drilling 
Engraving 
Filing 
Forming 


*% Cellulose Acetates 
% Methyl Methacrylate 
*% Polystyrene 

*% Fish Paper 

% Cork, and 

% Vulcanized Fibres 

*% Sheets—Rods—Tubes 


These Operations 


Hobbing Shaving 
Jointing Silk- 
Machining Screening 
Marking Spraying 
Milling Tapping 
Planing Threading 
Piercing Tumbling 
Punching Turning 

Post Forming Varnishing and 
Reaming Many Others 
Riveting 


For You 
| 4 Dependable Source of 


FABRICATED PLASTIC PARTS 


® Your products, your firm, your organization will benefit 
through using the fabricating services of McInerney Plastics 
Company. 


First, you benefit from the economy in cost, because of our specialized 
facilities, skills and engineering. 


Secondly, you benefit from improved parts, their accuracy, close toler- 
ance, better appearance and convenience for assembly. 


Third, you benefit from the speed of precise production, on-schedule 
delivery in whatever quantities required. 


Fourth, you benefit from an unbampered choice of materials best suited 
to your requirements in application and in economy, because McInerney 
Plastics Company is engaged in fabrication, solely, and has access to 
the latest materials, the best sources and maximum buying power. 


® Your inquiries are solicited for fabricated plastic parts of 
designs simple or intricate, of sizes big or little, from materials 
of any character and in quantities large or small. 


Ask for FREE Bulletin No. 27 


EXECUTIVE AND GENERAL SALES OFFICES, 29 COMMERCE AVE., S. W., GRAND RAPIDS 2, MICH. 
SALES OFFICE, DETROIT, 911 FISHER BLDG. 
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Watt 


ARNES-made springs fall into perfect step 
with other parts on your production lines 
fitting into place with a minimum of effort or 
time. That’s because—once engineered and 
set-up for production, rigid controls govern 
every step in forming and heat-treating to 
maintain uniformity. 


Barnes methods are geared to the great pro- 
duction lines of the nation—with facilities to 


== 


meet continuous or emergency requirements. 
Here, in one organization, is everything you'll 
need for spring service: experimental labora- 
tories, engineering skill, tool design, production 
testing, modern heat-treating, special finishes, 
and, of course, special machinery to produce 
the springs to your schedule. 


Like the modern service station—it’s one. 
stop for spring production—-Barnes. 


“ENGINEERED F IF) LD F) 


= 


WALLACE BARNES COMPAN 


72 


DIVISION OF ASSOCIATED SPRING CORPORATION 
BRISTOL, CONNECTICUT. U.S.A. 
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ONSTANT research and development have 

contributed many features which make 
Fairbanks-Morse Motors outstanding. Today, 
they are an accepted standard in industry. 


They serve dependably in underground damp- 
ness, in dust-choked mills and elevators, amid 
the flying chips of iron and steel in the metal- 

Avy working industry, and on many other difficult jobs. 












That’s why so many motor users insist on 
Fairbanks-Morse Motors... and that’s why you 
can specify them with assurance of satisfaction. 


Fairbanks, Morse & Co., Fairbanks-Morse 
Building, Chicago 5, Illinois. 


Diesel Locomotives - Diesel Engines 
Scales « Motors » Pumps ° Generators 


Fairbanks-Morse 


A name worth remembering 


Magnetos - Stokers + Railroad Motor 









Cars and Standpipes + Farm Equipment 
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INDUSTRIAL FASTENERS 


LOWER ASSEMBLY COSTS 


CONSTANT UNIFORMITY 


DEPENDABLE SECURITY 


~ 


400,000 STANDARDIZED ~- SPECIALLY DESIGNED PARTS 


ITEMS TO CHOOSE FROM 


To facilitate the manufacture and order- 
ing of fasteners—allowing plenty of types 
and sizes needed for a wide variety of 
applications while retaining the inherent 
economies and advantages of standard- 
ization—the Fasteners Industry offers 
some 400,000 individual items that can 


be ordered by size and name. 


TO MEET INDIVIDUAL NEEDS 


Frequently fabricators and manufacturers 
of machinery or equipment find that a 
specially designed upset, headed or 
forged part will save money or do a better 
job. Thousands of such items, as illus- 
trated at the top of the opposite page 
are being made by mass production 


methods, economically and speedily. 


AMERICAN INSTITUTE OF BOLT, NUT AND RIVET MANUFACTURERS 


1550 HANNA BUILDING ° CLEVELAND 15, OHIO 


We will gladly send you 
our periodical FASTENERS, 
carrying technical and 
application data. 





e (| ALUMINUM ALLOY CASTINGS 








Expecr unusual economy in Acme Aluminum Castings... all the way from 
low-cost handling, through rapid machining to reduced transportation charges. 
Expect better satisfied customers, whose economy you promote with parts or 
products that serve long and capably. 


In Acme Castings expect all the advantages native to aluminum. And more... 
Acme Castings are engineered in detail. This engineering starts with the alloy 
precisely suited to the job and, knowing the use to which the finished part will 


be put, it builds in design refinements for maximum strengths. Dead metal is 
fully minimized; thus machining time and costs are reduced. 


You can pre-prove the values in Acme engineered economy, without obliga- 
tion. Send us your blueprints and other information on any casting problem. 
Acme engineers will analyze them and offer recommendations. 


A F ets ~— + 
A AVY : ‘ 


DAYTON 3, OHIO 


Fédlirne [00 Aluminum, years, Paonge Céilings. Cngenecring- 


New York: F. G. Diffin Ce., 111 Broadway 
Chicage: Metal Parts & Equipment Co., 2400 W. Medison Street, St. Lovis: Metal Ports & Equipment Co., 3615 Olive St. 
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Metal strap inserts 
maoalded in place at 
each end of piece. 


Special mold design 
permitted flanges to 
be cut solid into 
each half of the 


split cavity section. 


Note clean sharp 
finish and align- 
ment of slots in 
flanges. Note sharp- 
ly defined longitud- 
inal body slot. 


» We who live, sleep and even dream plastics molding, maintain the most profound respect for 

Resistors! These tricky tantalizers, by reason of their intricate pattern and precise specifications, 

begin demonstrating their resistance powers long prior to entering service. The minute they leave the 

drafting boards they seem to say Double-dare you to mold us’. We know . . . because we do 

INJECTION mold them all types late Me dliame Ml laa 13) that can come only with experience, facilities and a 
melding thorough understanding 

TRANSFER For the Resistor Spool, shown here, Consolidated also engineered and constructed, in its own 


molding plant, the special four-cavity, semi-automatic type of mold required for the part's quantity production 


OMAP PRESSION Although this achievement illustrates Consolidated quality at work for others, we invite the opportunity 


molding to apply its plastics know-how to your own product. Inquiries invite 


4 
oC 


F © MOLDED PRODUCTS Corporation 
a ons ] > 309 CHERRY STREET, SCRANTON 2, PA. 
mee ea tl 

iL Mae SRile 


Branches. NEW YORK + CHICAGO + DETROIT BRIDGEPORT + CLEVELAND 
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Looms Large on the 


CERAMIC Firmament 


Your search for a “thard-as-diamond” versatile 


material ends when you discover the myriad pos- 
sibilities of Steatite. 


Let us tell you more about STEATITE . . . a ma- 
terial that may solve your production problems. 


PRODUCERS 


a alle Lame 
Bulletin & 
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‘onal the Lundy laden way 


HIs enlarged cross section clearly shows why a Burndy 

HYDENT connection is a permanent and trouble-free 
connection. The one-piece pure-copper Hylug, and the cable, 
have been permanently “compressed” into virtually one 
solid conductor by simple, quick indenting with a Burndy 
HYTOOL. This indent way is a big time-saver, too, for one 
operator can indent up to 1000 small-wire connections per 


hour. 

HYDENT connectors are available as lugs, links, tees and 
taps, for conductor sizes from #22 to 2000 Mcm. HYTOOLS 
and HYPRESSES for indenting are available for every need. 
WRITE FOR THE HYDENT CATALOG. Burndy Engi- 
neering Co., Inc.,107-G Bruckner Blvd., New York 54, N. Y. 


for 
CONNECTORS 
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FOR ELECTRONIC COMPONENTS 
AND FINE METALCRAFT. 
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OVER 40 YEARS EXPERIENCE IN FINE METALCRAFT 


5 i | aH ) 3701 RAVENSWOOD AVENUE 
ea og eee cs ame ILLINOIS 
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If you have jobs 
like these... 
then you need 


SOLENOIDS 


They’re the modern, up-to-date way of doing 
jobs automatically—by remote control, and in 


cramped quarters if necessary. 


With the positive, accurate action of Solenoids 
you can simplify design, manufacture and opera- 
tion. They’re taking the place of expensive, bulky 
gear trains, levers, linkages and other mechanisms. 
Many a manufacturer has come to us with a 
cost or space problem—and has found the so- 


lution in Namco Solenoids. 


Namco Solenoids—with*Stellite”—welded con- 
tacts, are compact, rugged and reliable. They’re 
engineered to the requirements of the job, with 
the aid of an expert. That’s where we can help you. 

Namco “‘Stellite’’—welded Solenoids are built We'll be glad to recommend the size and style 
in sizes with ratings from 2!% to 25 pounds, ; : F 7 

push or pull, at 1” stroke. Combination push- best suited to your job—with standard or special 
pull and other special applications are avail- terminal blocks and mountings. Like more details? 


able. For alternating current only, constant 


or intermittent duty. Ask for bulletin EM -46. 


UE ef 


170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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do figure 8’s 


at terrific 


speeds 


Needle bars on hosiery knitting machines 
reciprocate over a complicated figure 8 course 
... and at split-second speeds. Weight of the 
bars is an important factor, therefore, in the 
machines’ performance. Making them of 
lightweight Mazlo Magnesium permits in- 
creased knitting speeds, more production and 
superior products. 

In tricot knitting machines, Mazlo Mag- 
nesium extrusions are being used in seven and 
fourteen foot lengths for needle, presser, 


MAGNESIUM 


sinker and guide bars, and many other places 
in the knitting action. Light in weight, vibra- 
tion is reduced to a minimum .. . higher speeds 
are attained . . . service life is long. 

May we assist you in determining where 
American Magnesium products can be used 
to best advantage in your textile equipment. 
Write Aluminum Company of America, Sales 
Agent for American Magnesium Products, 
1715 Gulf Building, Pittsburgh 19, Penna. 


PRODUCTS 


SUBSIDIARY ALUMINUM cCOMPAN Y Oo F AMERICA 
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Other Osteemotors 


The Ostermotor line includes hundreds of vari- [= 
ations of many different laminations from FF 
0.944” to 3.690” dia. — 1/2,000 to 1/3 h.p. f= 
-in series, split series, shunt — 1/2,000 to | 
1/12 h.p. in synchronous and induction types, fF 


If you need a high-quality motor falling with- 


in this general classification, investigate Oster- [= 
motors. Types listed below now in produc- [& 


tion or going into production. Samples are 
available, 


LY eceonateca|e7% | Tee | Om | 
es. | 1zs0—va0 | 72s | sraveten, | a0” [0 
ec. 1/50—1/30 Induction ay 0 
sy | 177510 | 100 | oir ve | 984” [Mg 
jeu | vase [stom | soi | seer 4%, 
jes [ rza0—vi0 | v7 | sane | 40” [ei 
xe [ romano | 72s | Serre | 48 
co au" 
L148" | 


1/10—1/3 
Pau" [17200—1/100] $-10m | — Series | 1967] 


>" to 


AY. 

4 /g, n” 
4" to 
4 ” 


Few [17iso—i75 | 510m 
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for prompt delivery .. . 


Synchronous and 
Induction Capacitor Type 
Motors and Gearmotors 


Of instrument quality . . . for timing de- 
vices ... clock and control mechanisms. . . 


Immediate delivery on samples; 
prompt delivery on production lots. 


If your prod- 

uct calls for 

a small motor 

or gearmotor 

of highest quality where 

constant, unvarying per- 

formance is a “must,” 

investigate these dependable new 
Ostermotors. 


Latest additions to a comprehensive 
line of fractional h.p Ostermotors, 
these units are the result of 15 
years’ research and experience. They 
are conservatively rated, light, 
compact, smoothly operating units 
of uniformly high efficiency that 
add much to the performance and 
prestige of your product, 

Check the features below. Catalog 
information on all Ostermotors is 
available. We are now in produc- 
tion of many units — can give 
prompt delivery on samples — 
surprisingly good delivery on pro- 
duction lots. Write today for fur- 
ther information. 


Specifications 
Bearings: Wick-oiled self-aligning 


porous bronze or sealed ball bear- 
ings on rotor shaft, Gearmotor 
output shaft equipped with pre- 
cision needle bearing. Intermediate 
bearings are bronze, lubricated 
from the gear case. 


Stator and Rotor: Laminations are 
annealed for highest efficiency. 
Rotor is squirrel cage type, skewed 
for silent operation and smooth 
Starting. 

Gear Train: Precision-cut spur gears 
run quietly in lubricant. Lubricant 
is not affected by temperature 
changes; will last the life of the 
unit. 

Capacitor: Oil-filled type, external- 
ly mounted, 

Mounting: Gearmotors equipped 
with alignment bushing at output 
shaft; motors and gearmotors have 
mounting studs in front end bell. 


Modifications: Ostermotors are built 
to your order. Motors and gear- 
motors can be furnished with spe- 
cial shafts, gear ratios, motor 
characteristics, etc., and for odd 
voltages and cycles. — 


Max. Output 
Output Shaft 
H.P. R.P.M, 
Capacitor 115 Vv. 1800 
} Motor | synirone | caeyco | 1/2000 
Capacitor 115 V. 1675 
jeter | frase | doeele | 171000 
Capacitor 115 V. 
1/2000 


Capacitor 
Induction 


115 V. 28* 
= moi oer 


*These speeds now in pro- 
duction. Other speeds avail- 
able on special order. 








ie dee vee 


SMAI *§ as an air- 


craft ignition grommet 


iF as an electri 


cal connection cover 


at 
—— 


SS 
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an insulating gasket - 


Wie a 


as an aircraft boot 


If your new product calls for a rubber part—molded, 
die-cut, or extruded, made either to your blueprint specifi- 
cations or from stock molds—wire or write. 


FREE New H. O. manufactured for the 


Canfield General Cat- aviation, automotive, 
electrical, and general 


alog illustrates thou- industries, Without 
sands of rubber and charge, send for your 


synthetic rubber parts copy today! 


149 Housatonic Bridgeport | 
Avenue Connecticut 
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HALLOWELL 


EYa>K | 


With interchangeable bits 


NEW! VERSATILE! BITS TO DRIVE ANY TYPE SCREW 


Something new, something different . . . designed originally to materially simplify and improve the use of 




















the Keys for driving our “Unbrako” socket set, and cap screws. It proved so handy, efficient and conveni- 


ent, that we re-designed it for all commercial use. 


The “Hallowell” “Unbrako” Speed Tool Key Kit is so small, it will fit into the palm of your hand. A 
hollow, indestructible, black plastic handle holds an assortment of interchangeable bits that enable you to 
drive any type of screw. The swivel chuck at the end of the handle permits either the direct drive of a 
straight-handle screw driver, as shown, or you can snap the chuck to an angle or ell position (see small cut 
below), so you can drive screws that would otherwise be most difficult to reach. All bits are made of the 


finest alloy steel, scientifically heat treated to provide a rugged product that will give you long service. 


The “Hallowell” “Unbrako” Speed Tool Key 
Kit is made in two sizes: 
No. 25: contains seven hex, one Phillips, one 
slotted screw bit. 
No. 50: contains six hex, two Phillips, one 
slotted screw bit. 
If your distributor does not carry it, send his 
name to us, along with yours, and you will be 
taken care of promptly. 










Illustration shows dif- Easily managed, fits 
ferent positions to comfortably in hand. 
which swivel chuck ee ible bits 
permits bit to be pla in hollow 


oie handle. 


swung. 





OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED a co. 


JENKINTOWN, PENNA., BOXEEZ}- BRANCHES: BOSTON + CHICAGO - DETROIT + INDIANAPOLIS < ST 
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INO ASPInIPUSH BUTTON STATIONS 


Interchangeable Control Units 


As indicated above, complete Control Units may be 


From this complete line of Control Units (black Bake- 
lite sections) you can assemble any arrangement of 
Push Button Stations, Pilot Lights or Selector Switches, 
from simple remote controls to practically any com- 
bination required. Push buttons, transfer switches and 
pilot lights are interchangeable and adaptable to any 
regular or special combination . . . Standard housings 
may be had in steel, cast, weatherproof, flush with 


brass plate and box, or in separate units. 


ordered by Catalog number for commonly standard 
requirements. For ali others, the control units, bulls- 
eyes, labels, covers and housings are ordered separately 
by Catalog number to make up the assembly needed. 
Units without housings or special panels may be group- 
ed to fit any condition of installation or control... 
Motor Starting Switch Catalog 9-M — on request — lists the 


complete line; our engineers will gladly cooperate in laying 
out control diagrams. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S.A. 
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roR. MALLORY & CO. 


ELL-DESIGNED electrical equipment often runs into 
costly production delays merely because the contacts 
require special tooling to take care of odd dimensions. 


Mallory helps avoid these headaches by providing you with 
eight basic types of commonly-needed contacts. It makes their 
selection so easy that all you have to do is to check the Mallory 
Contact Catalog. 


The Type 2 Composite Rivet Contact shown at the left comes 
in more than 50 standard sizes—is available with contact 
discs of tungsten and molybdenum, silver Elkonium* alloys, 
platinum and palladium Elkonium alloys, Elkonite*and D-50 
alloys. Yet, it is only one of eight different types that can be 
delivered without the delays and expense of special tooling, 
and that can be ordered by catalog number. 


Before you reach the blueprint stage in designing new equip- 
ment, check the Mallory Contact Catalog first. Chances are 
that the contact you want can be quickly and cheaply supplied 
—without resorting to special manufacture. 


Shank Length “t" 
Head Dia. Head Thick.) Shank Dia = Catalog 

— — _ in. Max. Recommended No. 
| (See Note 1) Short 


040 .028 J Type 2—614 


.040 028 7 Type 2—624 
.031 a d Type 2—714 
-031 . d 

-035 . d 

035 A Type 2—735 





Type 2—914 
Type 2—925 
Type 2—926 
Type 2—936 





Type 2—1225 
Type 2—1226 
Type 2—1236 
Type 2—1237 
Type 2—1249 
Type 2—1269 


Part of the Type 2 Range Chart, from the Mallory Contact Catalog. 
Write for your free copy today. When confronted with special problems, 
call on Mallory’s quarter of a century of experience. Mallory engineers 
have created more than 5,000 special contact designs. 


*Reg. U. S. Pat. Off. 


Inc. INDIANAPOLIS 6, INDIANA 











DEMONSTRATING EFFEC 


The slamming of a door, particularly 
a truck door, puts a terrific strain on 
the materials which must stand the 
impact of this sharp contact. The con- 
tact wedges and take-up units illus- 
trated are especially designed for this 
purpose and serve as an excellent 
example of the effectiveness of a 
metal-plastic composite. 


Why Plastics? 

Both the sliding wedges and the con- 
tact members were originally made 
from either die-cast metal or graphite- 
impregnated bronze. There are, 
however, a number of very definite 
advantages gained by molding the 
pieces of plastic. For one thing, the 
danger of corrosion is completely 
eliminated. Furthermore, wear is 
reduced considerably, for neither the 
metal nor the plastic tends to wear the 
other. Then there is the added feature 
that no finishing operations are neces- 
sary with the plastic pieces other than 
the removal of a slight flash or fin. 


Why Phenolic Plastics? 


Because of the wide range of desirable 
properties which are inherent charac- 
teristics of all phenolic plastics, one 
from this group was selected to do the 
job required of these take-up units. 
Impact strength, for example, was a 
prime requisite because both the slid- 
ing wedges and the contact members 
are subjected to terrific strain when 
the door is slammed. Then there is the 
lubrication problem. This is automatic- 
ally taken care of by the inclusion of 
graphite as a filler material in the 
phenolic used. This provides self- 
lubrication. Noise is also reduced, for 
one of the unusual properties of phen- 
olic plastics is non-reverberation. 


Why Durez Phenolic Plastics? 


As specialists in the development and 
production of phenolic plastics for the 
past quarter century, Durez laboratory 
technicians have gained the rich back- 
ground necessary for maintaining the 


leadership of the more than 300 multi- 
propertied Durez phenolic molding 
compounds available today. Manufac- 
turers in every field of industry are 
making it their practice to look to 
Durez phenolics for the plastics that 
fit their jobs. 


Valuable Assistance Available 

Our technicians can give you a number 
of examples of effective metal-plastic 
composites ... examples which deci- 
sively prove that these two basic 
materials can be combined to make a 
better product ... combined to do a 
job more efficiently than could either 
of the materials used alone. 
The competent advice of experienced 
Durez service engineers and a wealth 
of proved product development data 
are available at all times to you and 
your custom molder. Durez Plastics & 
Chemicals, Inc., 62 Walck Road, North 
Tonawanda, N. Y. Export Agents: Omni 
Products Corporation, 40 East 34th Street 
New Dork 16, N. >. 


PHENOLIC 
RESINS 


PLASTICS THAT FIT THE JOB 
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&@ Long experience in designing and building 

small motors plus a wide knowledge of the prob- 

lems that enter into special application, are the 

factors basically responsible for the dependable 
performance of Lamb Electric motors. 


| 
This experience, covering all types of fractional horse- THE LAMB ELECTRIC coMPany 
power motors, is available to your engineering department. KENT, OHIO 
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20-ton, 3-motor, trolley-type mine loco- 
motive, built by Goodman Manufactur- 
ing Co., uses Micanite rings, tapes, and 
Fiberglas and mica insulation. 
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. .. it’s tough on electrical insulation. And 
yet, if the insulation is of the right kind, 
it can and does withstand dampness, high 
temperatures, condensation, exposure, and 
many other hazards that cause failure. 

To make sure that the insulation in 
electric mining machinery made by Good- 
man Manufacturing Company will with- 
stand severe mining service, Micanite, 
Super-Micanite, Fiberglas*, and mica, and 
glass tape are used in the traction motors 
and controllers. 

Micanite and Super-Micanite are made 
with superimposed mica splittings bonded 
with various resins. Micanite and Super- 
Micanite differ only in the type of resin 
binders that are used. These insulation 
materials have most of the advantageous 
characteristics of sheet mica and can be 
molded, cut, or stamped. Micanite and 
Super-Micanite are considerably less ex- 


pensive than natural mica and can be 
utilized with a minimum of waste. They 
can be used in place of sheet mica in any 
application except where extreme thin- 
ness, very high heat resistance, very high 
dielectric strength, and very low power 
factor are essential. : 

Micanite and Super-Micanite are avail- 
able in sheets of 18 and 36 in. by 36 in., in 
thicknesses from .010 in. to 1/8 in. They 
are also made in the form of circular, oval, 
rectangular, and hexagonal tubes in stand- 
ard diameters and lengths. Micanite is 
available in tapes for insulating trans- 
former, generator and motor coils, end- 
windings and cores. 

Send us your specifications and require- 
ments for your electric equipment and we 
shall be glad to suggest the insulation that 
will assure product performance. You can 
be sure of unbiased recommendations. 


COMPANY 
800 Broadway, Schenectady 1, N. Y. 


SALES OFFICES: 


Boston: 285 Columbus Avenue - Chicago: 600 West Van Buren Street - Cincinnati: 
3403 Hazelwood Avenue - Cleveland: 1276 West 3rd St. - Detroit: Book Building - 
Houston: Bakoring, Inc., 1020 Houston Ave. - New York: 200 Varick St. - Triangle 


Pacific Co. at Los / 


© Cait 
tg 


San Francisco: 1045 Bryant St. 


geles: 340 Azusa St. - 
$ *Reg. trade-mark Owens-Corning Fiberglas Corp. 


New 4-page bulletin on Micanite and 
Super-Micanite insulation. Contains 
information about various grades and 
suggested applications. Send for your 


Mica Insulator Company 
’ 800 Broadway, Schenectady 1, New York 


Gentlemen: 


Please rush my copy of your new 4-page bulletin 
on Micanite insulation. 








igans Anaheim, Califo 
4s 


ichi 
. *Bostoo, ie 
Kansas ty, 


rlanta, G9" 

103 * Detroit, Mich.; 

ia, Pa-s *St. Louis, 3 Cleveland, Ohio; 
San Francisco» £., "Los Angeles» Calif. 





ELECT 
.ECTRICA 
L MANUFACTUR 
ING 





7 


A+ Cent EROEPR SEER SE RTO ATR Ce Ona ser esesthenmncsegeee 


nen eneueeager® 


POR eeEOPee ERE ERE EREHER OS EEETESETEEEES CERT ERE TEST ORSH EEE FRST ORES RS OCRROOOSS 
AOC eROOe ARERR eeee Rene Reeeweneee® 


... because only BRISTO “Multiple-Spline”’ 
keeps going after a hex quits 


SPATE ERREE OOOO ERED ETRE TERT EREEUR EET EREEROREEREEORESEERESREEEEOEOEREREREESRS OREO CO HE EES 


Consider the advantages of a socket screw that is 
wrenched by rotary pull instead of expanding push... 
and you'll agree that Bristo ‘‘Multiple-Spline’”’ is ideal for 
hard-to-reach fastening points, for applications exposed 
to vibration, for products to which easy disassembly is a 
must. MEANS 

With the Bristo ‘‘Multiple-Spline’’ Socket Screw the GHTER 
socket is geared to the key so that the key pulls the screw Tl 
around without expanding pressure. That’s why you NO EXPANDING PRESSURE; 
can get a turn or two of extra tightness beyond the point THE KEY PULLS 
where a conventional hex rounds out or bursts. A flick 
of the key easily releases the deep-seated grip for quick 
disassembly. 

Bristo ‘“‘Multiple-Spline’’ Socket Screws are made in 
sizes down to and including No. 4 wire in both cap and 
set screw styles. 

And where a hex socket screw will do just as well, 
Bristol offers a hex socket screw that is made with the 
same cold-forming methods and precision controls that 
were developed for ‘‘Multiple-Spline”’. 
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THE SCREW AROUND 


Only the HB has the night socket 


Line 


perew for every application. 





DU 


Chee iii = a 


MULTIPLE-SPLINE ““MULTIPLE-SPLINE” nis ls 
CAP SCREWS SET SCREWS CAP SCREWS SET SCREWS Set 4 ae) a 6) PIPE PLUGS 
Nos. 4 to 10 No. 4 to }_” Le oe ee eer 8 tol 


FEBRUARY 1946 











spectacular 
proving 


ae 
ape | 
% 
he 


= 


tT PI 
Le Le) 


in Sangamo time-switches . . 


Because they stand up under the ‘severest grind, 
Sangamo Time-Switches are preferred by leading 
electric sign manufacturers. Chances are that oper- 
ating conditions on your average time-switch are 
nowhere near as severe. Spectaculars necessitate 
heavier ampere loads,: exceptional accuracy and 
unfailing performance. 


In Sangamos’, sturdy Callite Silver Contacts assure 
exceptionally long contact life—interrupting the 
cufrent flow in less than half a cycle. The pure 
silver contact buttons have high heat and electrical 
conductivity. They do not oxidize nor corrode in 


We 
<a 


air at ordinary temperatures and are free from the 
damaging effects of surface films. 


Callite Contacts are produced with the uniformity 
to effect time-saving application and faultless 
performance in your product assemblies. With 
Callite Contacts, your product, too, will gain the 
enviable reputation of Sangamo Time-Switches. 


Check our complete range of contact shapes 
_and materials. Callite Tungsten Corporation, 547 
Thirty-ninth Street, Union City, New Jersey. 
Branch offices: Chicago, Cleveland. 


Standard and special shapes in tungsten, 
molybdenum, silver, platinum, palladium and 
alloys of these metals. Calliflex Thermostatic 
Bi-Metals. Callinite High Conductivity, Heat- 
Resistant Facing Material. Send for bulletins. 
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COPYRIGHT 1944 by the HYDRAULIC PRESS MFG CO, MOUNT GILEAD, OHIO, USA. 


H-P-M’s 67 years of experience in designing and build- 
ing hydraulic presses is represented in this new line of high 
pressure metal die casting machines. Self-contained units, 
with “all-hydraulic’ operation, these new H-P-M die casting 
machines will answer the ever increasing need for large 
capacity, high pressure machines for casting aluminum, 
magnesium and copper alloys. 


H-P-M die casting machines are of revolutionary design 
in that mold clamping, metal injecting, core pulling and 
ejecting units are all operated by direct hydraulic means. 
Simplicity of operation and control are outstanding. 


H-P-M die casting machines are powered by the reliable 
H-P-M oil-hydraulic operating system. Each pump, valve and 
control is designed and built by H-P-M, especially for heavy 
duty service. Write today for H-P-M Bulletin 4402 describing 
these new H-P-M die casting machines. 


COPYRIGHT 1944 by the HY DRAULIC PRESS MFG. CO., MOUNT GILEAD, OHIO, US.A 
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Telechron 1 to 6 rph Motors for Longer Life 


THE new Telechron synchronous electric motor that 
assures longer, trouble-free service in thermostats, 
oil burners, coal stokers and similar apparatus is 
now coming off the production line. Compactness 
and exclusive design make it ideal for any applica- 
tion where space is limited and shaft speeds must 
be held from 1 to 6 RPH. It offers all the advantages 
of Telechron’s 28 years’ experience in building syn- 
chronous electric motors. 


This self-starting H5 motor delivers years of 
dependable service without oiling or maintenance 
expense. A special oil gland built into the terminal 
shaft keeps oil in... air and dust out. The special 


ECCENTRIC SHAFT MODEL 


This companion motor has an 
eccentric terminal shaft 

at 12 o'clock position in respect 
to the outer case. 

It can be furnished in speeds 

of 3 RPH to 6 RPH. ' 


Telechron-developed oil maintains its lubricating 
quality for the long life of the motor. The light-weight, 
high-speed rotor literally floats in a protective film 
of oil, doing away with almost all wear of shaft or 
bearing, assuring accuracy and long life, even under 
severe industrial conditions. 


With an input of only 2 watts, the new H5 motor is 
economical. It can be furnished in speeds of 1, 2, 3, 4, 
5 or 6 RPH. 


Telechron application engineers can help in 
adapting this new motor to your particular timers or 
controls. There’s no obligation. For full details, write 
or wire Motor Advisory Service, Dept. H. 


SYNCHRONOUS MOTORS 


WARREN TELECHRON COMPANY, ASHLAND, MASSACHUSETTS 
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Less than a spoonful of mercury needed 
to actuate the Mercury Midget Clutch. 


The five million-odd American housewives waiting for new washing machines, electric 
refrigerators, and vacuum cleaners are looking for new improvements. Take a washing 
machine, for instance, The continual starting and stopping throws a load on the power 
unit which results often in burned out motor windings, flickering lights, blown fuzes, 
and fire hazards, 


By installing a Mercury Midget Automatic Clutch between the motor and the load, you 
can reduce the starting current required and, in many cases, use a smaller motor. Each 
Mercury Midget Clutch incorporates a “time delay” factor which retards engagement 
of the clutch for a second or more . . . long enough td permit the motor to come up to 
full speed before any load is applied. The combination of a split-phase motor plus a 
Mercury Midget is, we believe, the most economical way to power your equipment for 
safe, trouble-free operation. Literature on request. MERCURY CLUTCH CORPORATION, 
1504—12th St., $.W., Canton, Ohio. New York Office: 19 Rector Street. 


FP) Clatehes 
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THE AKRON PORCELAIN CO. 


3000 CORRY AVE , AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


PO. BOX 272, MACOMB, iit 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE , EAST LIVERPOOL, OHIO 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY OHIO 


SQUARE D COMPANY 
6060 RIVARD STREET, DETROIT 11, MICH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE... TRENTON 9, N ) 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 E. FIRST STREET, SANDUSKY, OHIO 


PECIAL ELECTRICAL PORCELAINS, formed by fusion of inert ingre- 
dients of the earth's surface, are chemically inert compounds. 
Once these compounds have been formed, no change in weather, 
climate, or operating conditions will affect their electrical insu- 
lating properties. 

Electrical Porcelains will not rust, corrode, disintegrate, char, or 
burn. Insulating, as well as physical properties are constant and 
stable. Electrical devices insulated with the proper type porcelain 
are fortified against the elements. 

The clean, smooth, non-porous surfaces of electrical porcelains 
are incapable of absorbing chemicals which, though non-injurious 
to the insulation itself, may cause the failure of the components 
being insulated. Despite the unavoidable presence of corrosive 
flux, soldering and brazing may be done adjacent to the surfaces 
of special electrical porcelains. No chemicals can linger in the 
insulating miedium to be released for later attack on the.electrical 
connections if the device should be put into operation in changed 
climatic surroundings. 

When Electrical Porcelain is your insulation, design and assem- 
bly of electrical products are greatly speeded and simplified. 

Special Electrical Porcelains are available in many types. Any 
company listed below will help you in proper selection for your 
precise needs. 
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‘ve run tests and I Know... 


These are the 


Sharpest Cost-Cutting Tools 


that any shop can use!”’ 


Comparative tests of American Phillips Screws with any other type 
prove: American Phillips Screws always cost less to use. Here are some of 
the reasons: 


Easier Handling: 4-winged driver fits firm and straight into tapered recess in 


screw-head ... can’t twist out. Spiral and power drivers are safe to use on 
all jobs. No fumbling, false starts or dropped screws. 


Fast, Straight Driving: Screw and driver align automati- 
cally into one straight driving unit. Starting is faster. 
Driving is easier. And screws are turned up tight and 
flush the first time, every time. 

Cleaner Fastenings...Unmarred Work: No crookedly 
driven screws, no split or burred screw heads. And 


because the driver can’t twist out, there are no slashes 
on work-surfaces, no injuries to workers. 


IN SUM: American Phillips Screws save an average of 
50% in assembly time. 


Today, with assembly costs increased and threatening 
to go higher, the time saved through the use of 
American Phillips Screws becomes doubly important. 
And you get a further saving, too, from American’s 


4-phase inspection, which gives you a higher 
“‘perfection-percentage” in every order for 
American Phillips Screws and Bolts. So start 


action today, to cut costs the American way. 


AMERICAN SCREW COMPANY 
PROVIDENCE 1, R. I. 


Chicago 11: 589 E. Illinois Street 
Detroit 2; 502 Stephenson Building 


You’ve got Thousands to Gain—and Nothing to Lose 
WHEN YOU CHANGE TO: 


AMERICAN 
PHILLIPS Saccw2 
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Z.. more than 75 years, Union Pacific has 
served thirteen western states ... been a partner 
in their development. 


This vast fertile territory is more than the bread- 
basket of the nation. Due to its great wealth of 
industrial raw materials—ore, minerals, petro- 
leum and lumber—it might also be called the 
nation’s treasure-chest. Rivers have been har- 
nessed—providing irrigation and power. And 
there is splendid rail transportation. 


For example, in Colorado, Wyoming, Utah 
and other metal-mining states in Union 
Pacific territory, there is a large source of 
supply for the electrical appliances indus- 
try. Union Pacific has the equipment and 
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The Progressive 
UNION PACIFIC RAILROAD 
The Sitalegrc Middle Route 
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Above map does not attempt to show all 
products available in the various states 


personnel to meet all the requirements of 
shippers in those regions. 


These thirteen western states served by the rail- 
road are ripe for postwar expansion. They have 
the materials, facilities and space. 


Union Pacific will continue to play its part in 
the future progress of this western territory by 
providing unexcelled freight and passenger trans- 
portation over its Strategic Middle Route. 


ho- 4 
i Ywion Feet 


%*& Union Pacific will, upon request, 
furnish information about avail- 
able industrial and mercantile 
sites in the territory it serves. 
Address Union Pacific Railroad, 
Omaha, Nebraska. 
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Federal, now is standard for the 
extensive line of FTR Selenium 


Rectifier Stacks—at no extra cost. 


This type of construction... a not- 
able advance in rectifier design... 
ST Mol lett e Me lal ae 

ing area . . . provides an overall pro- 
tective coating of the stack against 
moisture with particular emphasis at the 
TU hed aed ae 


Te aia) 


These features offer a new high in effi- 
ciency...assure continuous dependable 


performance. 


For small size and light weight... over a 
wide range of loads... choose “the rectifier 
with the Center Contact’...for when you 
ytd ae ee Me Cale od 
specify long-life and trouble-free operation. 


See Federal first for Selenium Rectifiers . . . first 
in the field and standard for industry. 


Federal Telephone and Radio Corporation 


ST Te Te 


International Standard Electric Corporation Newark - ie iF 
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a. designing die castings which are to be 


plated, all significant areas should be 

made accessible for buffing. A brilliant 

luster cannot be obtained in those areas 
which the buffing wheel cannot reach. 

This — and the following salient facts — 

should be considered when castings are 

to be plated: 

RL. Deep or narrow recesses are difficult to 
plate and they tend to entrap the buffing 
compound. 

2. Generous radii in re-entrant angles pre- 
vent the necessity for applying excessive 
thickness of plate to meet minimum coat- 
ing requirements at the radii. 

3%. Sharp outside edges, corners and points 
should be avoided because deposits on 
such areas tend to be rough and brittle. 

4. Convex surfaces are easier to plate than 
flat surfaces or deep concave areas. 


S%. Where beads are used for decorative ef- 
tects, buffing is tacilitated it the beads 


are parallel to the length of the casting 
and in the plane of the buffing wheel. 


The zinc alloy die casting shown here 
(a control panel for an electric range) is 
a good example of designing for ease of 
finishing. The decorative beads run paral- 
lel to the length of the casting and the 
spaces between the beads are finished in 
black enamel to contrast with the overall 
plating of the part. The lettering below 
the control knob openings is recessed and 
also finished in the contrasting black 
enamel. All recesses are shallow and all 
significant areas can be reached by the 
buffing wheel. 


Additional data on designing for ease 
of finishing will be found in our booklet 
“Designing For Die Casting”. To insure 
that you will get the most from your die 
casting dollar, ask us—or your die casting 
source—for a copy of this booklet. 


FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, 


HORSE HEAD SPECI. 
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THE NEW JERSEY ZINC COMPANY i i be c 
160 Front St., New York 7, N. Y. 
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Freely Offered or Compelled to License? 


A few weeks ago the Radio Corporation 
of America entered its thousands of pat- 
ents on the “Register for Patents Available 
for Licensing,” thus relinquishing its pre- 
rogative to select its licensees. It was the 
second major company in the nation to take 
this action since the war’s end, the first 
being the International Harvester Com- 


pany. 


It is one thing for a dominant manufac- 
turer voluntarily to offer its patents to all 
comers on a license basis on its own terms. 
It is quite another matter to compel all 
companies, both large and small, to license 
any or all of their patents at a “reasonable 
compensation” to be determined by some 
quasi-judicial body or the Commissioner of 
Patents. Yet if some bills now in the leg- 
islative hopper at Washington are passed, 
compulsory licensing will be the law of 
the land. 


Of several bills involving patent office 
procedures, the Voorhis bills (H.R. 97 and 
H.R. 3462) are the most drastic. They pro- 
vide for compulsory licensing of patents, 
outline limited licenses and cancel patents 
under certain conditions. 


The present movement began with Presi- 
dent Roosevelt’s message to Congress in 
1938 in which he recommended an amend- 
ment to the patent laws to prevent their 
use to suppress inventions and create in- 
dustrial monopolies and expressed the hope 
that future patents might be made available 
for use by anyone upon payment of appro- 
priate royalties. Last April President 


Truman requested Commerce Secretary 
Wallace to undertake a similar study of the 
patent laws and to submit recommendations 
respecting legislative proposals. The Sec- 
retary’s views are well known. He is defi- 


nitely in favor of compulsory licensing. 
An advisory committee is working on the 
basis of an agenda involving answering 
questions of the type, “When are you go- 
ing to stop beating your wife?” 


Commissioner of Patents Casper W. 
Ooms believes that any system of general 
compulsory licensing cannot help the pat- 
ent system and will eliminate the value of 
a patent as a competitive weapon of the 
small business man. He does envision, 
however, situations where compulsory li- 
censing might be beneficial where a patent 
stands in the way of devices badly needed 
for public health and safety. This latter 
phrase is open to wide interpretation. 


Most of the drive for alterations of ex- 
isting patent laws is on the basis that pat- 
ents have been “suppressed”, a term often 
confused with “non-use”, which may be for 
wholly sound reasons such as for awaiting 
the results of further development work 
before putting the basic idea into com- 
mercial practice. 


Substantial proof of actual suppression 
is lacking. Besides, anti-trust laws ade- 
quately cover with drastic penalties any 
attempt of a manufacturer to restrain 
trade by buying up patents and deliber- 
ately suppressing their use. 


Small manufacturers have most to suffer 
from a law compelling them to license 
their competitors, big and little. The 
“exclusive right” now granted by the pres- 
ent patent law would be destroyed. Little 
business most needs patents to protect 
itself against big business which has noth- 
ing to fear of itself, as RCA’s recent action 
clearly indicates. 
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(CommutaTors 


NWANTED step-child of the electric motor in- 
| | dustry, commutator assembly has been generally 

accepted as a basic hand operation that defied 
mechanization. Traditionally, commutators are as- 
sembled manually around a hub and inside a hollow 
form. Individual copper bars and mica segments are 
alternately inserted into the holding fixture. It is a 
slow and tedious job, even to a girl with considerable 
finger dexterity. The operation has been unchanged 
for over 30 years. 

A number of attempts have been made in the past to 
assemble commutators by machine, but none reached the 
commercial stage until now. The chief stumbling block 
was the creation of a burr during the initial operation 
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Fig. 1—The original unit on which over 100,000 com- 
mutators of one size were machine-assembled for 
aircraft inverters during the war. 
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* A saving of 75 per cent in the labor factor 

and the attainment of a more uniform prod- 

uct have been achieved in the first practical 

production unit devised for fabricating 

and assembling commutator segments auto- 
matically. 


of blanking the bars from the coil or strip stock. The 
size of the burr was such that a tumbling operation was 
necessitated before the blank could be charged into a 
hopper or magazine of an automatic assembling unit. 
The few that were made on this basis never got out of 
the experimental department and are now gathering 
dust in some back room. In the unit about to be de- 
scribed, through an innovation in press tooling, the 
burr is effectively eliminated so that stock can be fed 
directly from reels through a blanking press and into 
the automatic assembly unit. 

The specific need for a machine to assemble commu- 
tators was emphasized by the increased demands of the 
armed forces for quality small motors. A Dayton motor 
manufacturer, who had accepted a large subcontract for 
aircraft inverters, threw the problem into the lap of the 
Dayton Tool and Engineering Corporation, predecessor 
of Dayton Precision Manufacturing Company, which is 
presently set up to supply machine-assembled commu- 
tators to motor manufacturers. While primarily organ- 
ized for tool engineering and tool making, this organi- 
zation had also designed and built special production 
machinery, including an automatic type setter which sets 
thin (0.015 in.) slivers of type at the rate of 500 pieces 
per minute. 

The original model was crude in comparison to the 
present streamlined commutator assembly machine, but 
it demonstrated the principle fully and was the basis 
of establishing many basic patent claims. It was semi- 
automatic in operation. On this equipment, pictured in 
Fig. 1, several thousand commutators were assembled 
automatically for inverters for the Army Air Forces. 
These commutators had 56 bars and were 2% in. OD 
and 1%-in. face width. This machine had an open 
drive through friction wheels from a variable-speed 
gear-motor. Several of the operations, like advancing 
and withdrawing the heads between which the commu- 
tators are assembled, were performed manually. 

The present fully automatic unit, will produce, for 
example, a 24-bar commutator of ®34 in. diameter 
by ?%,4 in. width in 9 seconds. Each machine is suff- 
ciently flexible to assemble commutators ranging from 
4 to 4 in. outside diameter. A relatively short time is 
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Fig. 3—Assembled commutator in holding ring after rubber faced heads have been withdrawn. 


Mica seg- 


ments are stacked in the vertical magazine. Commutator bars come in from left rear in a slot. At left fore- 
ground is the hydraulic staking unit. 


required to convert the machine from one size to an- 
other. An economic lot size is approximately 2500 
assemblies. 

Initial tooling costs have steadily decreased with the 
expansion of the company’s production and it now 
compares quite favorably with that of manual manu- 
facturing methods. This cost amounts to an average 
of $500 and must be absorbed over the initial run. 
Eventually, it is expected by the developers that the 
adoption of standard commutator specifications by motor 
manufacturers will reduce this tooling cost to a negli- 
gible factor and will permit manufacturing for stock 
at even lower costs than are now available. 


& 


~ 


Fig. 2—Closeup of progressive die for blanking out 
ommutator bars from coil stock. Completed seg- 
ments are fed down chute at right to belt conveyor. 
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Concurrent with the development of-the final design, 
a thorough market survey was made by Stewart, Brown 
& Associates, distribution consultants. A check was 
made with over 50 motor manufacturers producing close 
to 90 per cent of the total volume of d-c and a-c motors 
requiring commutators. Sales made in 1940 of all 
types and sizes of such motors were analyzed and pro- 
jections made as to the 1947 volume, type by type. 
Extrapolating for the entire small motor industry, a 
volume of 29,285,000 commutators is estimated for 
1947. Discounting automotive starters and genera- 
tors, built by a few automobile manufacturers’ subsidi- 
aries on a truly mass production basis, and small motors 
for automotive heaters, fans and windshield wipers, 
which employ a high percentage of injection molded 
plastic insulated commutators, the primary market for 
machine-assembled commutators appears to be among 
manufacturers of fractional-horsepower motors, of elec- 
tric appliances and of miscellaneous equipment, such as 
business machines and electrical tools, etc. 

The accompanying table indicates a wide scattering 
of commutator sizes, both as to diameter and width. At 
the same time it ‘emphasizes certain popular size group- 
ings. The obvious tendency will be to tool up for the 
popular sizes, and motor manufacturers considering the 
adoption of machine-assembled commutators would 
do well to consider limited modifications in dimensions 
to meet these arbitrary standards. In fact, 57 per cent 
of motor manufacturers interviewed indicated they 
would be willing to alter engineering specifications by 
as much as %4 to 4g in. on the diameter and from 
Yee to %e in. on the width in order to purchase a 
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Fig. 4—Dial indexing hydraulic press for final swag- 
ing of assembled commutators. 


quality commutator at lower cost. With the possible 
exception of some custom motor builders, most agreed 
that on any basis, standardization of commutator sizes 
is desirable. The advent of machine-assembled commu- 
tators may be the yeast that will supply the ferment for 
the start of such a standardization program. 

As presently set up at the Dayton plant, commutator 





Projected Requirements in 1947 for Commutators, All 


Range of Outside Diameters, in. 


manufacture is not fully automatic from start to finish, 
but is done on a line production basis with both pur- 
chased and home-produced components being fed into 
the system at the proper points. Steel hubs and rings, 
for example, are made in the conventional way on mod- 
ern six-spindle automatic screw machines in a separate 
department. Mica rings and tubes are purchased units 
and are pre-assembled to the steel hubs by hand at 
benches. Mica segments for commutator separators 
are purchased blanked to shape and are quickly loaded 
into the feed magazine of the commutator assembly unit. 


STOCK FED FROM REELS 


Commutator assembly is fully automatic up to the 
point of preliminary staking before the commutator is 
released from the assembly ring. Roll-formed copper 
wire comes into the plant on reels and is fed through 
a progressive die in a punch press. Modifications in the 
die permit the product to be fed directly onto a con- 
veyor belt which is part of the assembly unjt. The 
perfected setup (see cover) consists essentially of a reel 
support, first set of feed rolls, straightening rolls, in- 
termittent press feed rolls, progressive die, and con- 
veyor belt to assembly unit shown in the foreground. 
The punch press is a standard inclinable-back type 
driven by a 1!4-hp variable-speed gearhead motor, V- 
belted directly to the flywheel. 

One of the problems that had to be solved was the 
provision of means for creating “stock” at two points so 





(Outside diameter and width of riser type commutators 























* Less than 0.1 per cent. 


Total 0.500-0.749} 0.750-0.999 1.000-1.249 1.250-1.499 | 1.500-1.749] 1.750-1.999 
Per | Per Per Per Per Per Per | 
Width, in Number cent} Number cent| Number cent} Number cent] Number cent} Number cent| Number cent} 

0. 1875-0249 125,000 0.4 125,000 1.8 — | a - 7 
0.250 -0.31249 | 403,500 1.4! 300,000 4.2) 98,500 2.6) 5,000 0.2! - — —- on — —~ 
0.3125-0.37 59,700 0.2 7,200 0.1; 45,000 1.2 7,500 0.2) - -| - - 
0.375 -0.43749 5,791,647 19.6)5,345,000 75.6) 390,097 10.1} 56,500 1.9) — — — a _ 
0.4375-0.499 | 1,783,000 6.1) 771,000 10.9) 931,500 24.2] 38500 1.3} 3,000 0.1 — —| - 

0.500 -0.56249 | 3,652,565 12.5 -- —|1,885,149 48.8]1,687,316 55.4) 30,000 0.5} 42,700 1.6 

0.5625-0.624 402,004 14 -- —}| 256,000 6.6) 33,000- 1.1) 110,624 1.7| 2,380 0.1 - 
0.625 -0.68749 | 1,250,950 4.3) 20,000 0.3) 250,000 6.5) 465,000 15.3) 27,750 0.4) 42,000 0.5 - — 
0.6875-0.749 79,750 0.3 - ~ -— a 28,000 0.9} 27,000 0.4! — —} 24,000 0.5 
0.750 -0.81249 6,405,000 21.9 -- — —} 183,000 6.0/6,222,000 96 .6| _ — - — | 
0.8125-0.874 120,000 0.4 - - - — —|{ 20,000 0.3} 12,700 0.5 4,000 0.1) 
0.875 -0.93749 80,900 0.3 _- — —| 10,000 0.4 -- —| 
0.9375-0.999 550,300 1.9; 500,000 7.1 —- ——! _ — — 14,000 0.3) 
11.000 -1.1249 5,715,200 19.4 453,000 14.9 -|2,605,000 95.9/2,549,000 50.0 
i1.125 -1.18749 66,600 0.2 - - - - —! 6000 0.1) 
11.1875-1.249 | 2.554900 8.7 -| 2,500,000 49.0| 
1.250 -1.31249 | 100,000 0.3 —| 75,000 2.5 - - --| -- -- 
1 .3125-1.374 21,200 0.1 - - 1,200 ” 
11.375 -1.43749 | 13,900 * — — 
11. 5625-1 624 200 ’ — - — — 

11.625 -1.68749 200 . “ 
1.750 -1.81249 | 79,600 3 - . — — — — “| - | 
1.8125 and over 28,700 0.1 - 10,400 0.3) - —| a —| — —| 
Total |**29,285,016 100 0/7,068,200 100 .6|3,856,246 100.0}3,042,216 100.0/6,440,374 100.0/2,714,780 100.0/5,098,200 100.0 | 
Riser 7,402,100 25.3) 520,000 7.4] 694,500 18.0} 702,700 23.1) 180,700 2.8|2,615,000 96.3/2,515,200 49.3) 
Nonriser 21,882,916 74.7|6,548,200 92.6/3,161,746 82.0/2,339,516 76 .916,259,674 97.2| 99,780 3.7|2,583,000 50.7) 
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that what is an overall continuous process can be made 
intermittent at the essential operating points. At the 
actual assembly point, for example, the machine literally 
rolls up a full complement of commutator bars and seg- 
ments in a ring holder which is then removed by hand 
and placed under the mandrel of a small built-in hydrau- 
lic staking press which is operated manually. Although 
the latter operation takes less time than it takes to de- 
scribe it, nevertheless it causes a halt to the bars being 
fed the assembly unit. Meanwhile, the punch press 
keeps producing bars and must be stopped when it gets 
ahead of the “floating bank” on the feed belt. Similarly, 
the feed of stock to the press must be regulated due’ to 
the intermittent character of the operation. So as not 
to overload the press feed rolls, which must pull the 
stock through the straightening rolls, a separate set of 
motor-driven feed rolls with loop switch are provided 
at the reel stand, which is located a sufficient distance 
from the press to provide a loop of stock. The reel is 
supported on trunnion rollers in the conventional man- 
ner. Should the wire become taut between press and 
the roll stand, the loop switch arm is pulled up and the 
gearmotor energized. It continues to run until suffi- 
cient slack is produced to let the switch arm drop 
below 45 deg or any other fixed angle. 

Intermittent feed of stock through the press is ob- 
tained through a standard roll feed driven off the crank- 
shaft. A trip bar attached to the punch slide strikes a 
cam plate and relieves the pressure on the rolls as the 
stroke approaches bottom and thus permits the second 

(Continued on page 194) 








Fig. S—This air turbine speeder is capable of testing | 
commutators at speeds up to 30,000 rpm, read on the 
A random selection is made 
from every lot for testing on this machine to insure 


reed-type tachometer. 


proper assembly. 


Industry Groups, Classified by Outside Diameter and Width 


do not include riser height or riser width) 


Range of Outside Diameters, in. 
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7,200 5.0) . 200 
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| — = - 750 1.3] cs 
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—_ - a —| 5,200 9.0] 3,000 1.7 “ 52,400 
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5,000 3.5 — —--1 —- _ | _- - 15,000 
—| | 2400 0.6] — 100 *| 5200 11.5} 6,200 
——— ~ ee ; wo , 200 
100 0 2| _ coms | tlm 100 
- . - . 2,000 3.5 - —| » wale 
—| 5,000 3.5) 2,600 0.6] 1,500 2.6 aes —- - 9,200 
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33,000 69.8} 99,000 69.3} 394,500 98.5] 33,600 58.1] 112,400 62.2} 39,000 86.3) 179,500 
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** Includes plastic commutators. 


Width, in. 


249 
—0.31249 
0.374 
—0 .43749 
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56249 
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68749 
749 
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874 
.93749 
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. 1249 
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Transformer Calculations 
for Selenium Rectifier Applications 


* Detailed steps in arriving at the specifications for 


rectifier transformers, starting with performance 


requirements, are traced for several kinds of circuits. 


JAMES H. HALL 


Product Engineer, Rectifier Division 


Fansteel Metallurgical Corporation 


volve the use of a transformer to supply input 
voltage and current of the proper value. The 
purpose of this article is to assist the user in selecting 
or designing a transformer having the correct voltage 
and current ratings for the particular application in view. 
The selenium rectifier, in common with other recti- 
fiers of the metallic or dry disk type, may be regarded 
as a resistance device which has low resistance in the 
forward direction and high resistance in the reverse 
direction. As in all other types of rectifiers, the sele- 
nium rectifier has a voltage drop in the forward direc- 
tion (Fig. 2), which must be taken into account when 
specifying a-c input voltage. This forward resistance 
as well as the reverse resistance increases slightly with 
usage, an effect commonly termed as aging. At normal 
operation, the change in output of a selenium rectifier 
is so small that in many cases no compensation for aging 
is necessary. 
A rectifier operated at normal rating will reach its 
maximum aging within 10,000 to 20,000 hours of con- 


Pp RACTICALLY all applications of rectifiers in- 


tinuous service. No appreciable aging is observed in 
idle rectifiers. When operated into a resistance or in- 
ductive load, a selenium rectifier will lose approximately 
6 per cent in output, which represents an increase in 
forward resistance of approximately 50 per cent. It 
should be borne in mind, however, that if a rectifier is 
overloaded, its percentage loss in output will be in pro- 
portion to the overload. Compared to other types of 
metallic rectifiers, selenium rectifiers require the least 
amount of compensation for aging. 

Rectifier transformers, in general, should have good 
regulation so as to provide good d-c voltage regulation. 
Some special applications require poor regulation but 
these are far in the minority. Sufficient taps should be 
provided on the transformer to accomplish the desired 
adjustment range of d-c output voltage and current and 
to compensate for low or high a-c line voltage. If it is 
necessary to provide for aging of the rectifier, this should 
be taken into account when designing or specifying the 
transformer, and a tap provided for the purpose (Fig. 
1A). In cases where the secondary current is high, the 


A-c line 


Line voltage 
adjustment 


Primary 


Secondary 


Aging Normal 


A-c voltage 
tap tap 


and current 
adjustrnent 
taps 


B 


Secondary 


Tapped auto 
transformer 


Continously 
variable auto 
transformer 


Primary 


( nae 
LQQQOO’ Rectifier 
transformer 


Rectifier 
transformer 


Secondary 


C 


Fig. 1—Three methods of varying the voltage of the a-c power supply to a rectifier transformer. In A con- 
trol is effected by adjustment taps on primary and secondary of the rectifier transformer. In B a tapped auto- 


transformer feeds the rectifier transformer. 


The arrangement at C is similar but the output of the autotrans- 


former is continuously variable. 
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Table I—Standard Sizes and Ratings of 
Selenium Rectifier Plates 





Maximum d-c continuous output 
of element with one plate perarm, | 
amperes, at 95 F (35 C) or less, | 
ambient 
Basic en - 


plate 


—_————| Max. 
a-c 
3-phase volts 
| per 
en |\_——| plate 
| | Bridge | 
Half | or Half | iCenter 
wave | center| wave | Bridge] tap 
tap 


Fin 
| diam..,| 
| in. 


1-phase 


| 0.040) 0.075) 0.100) 0.110 


0 

| 0.075} 0.150) 200} 0.225] 0 
| 0.110) 0.220} 0.290) 0.330) 0. 
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0 





| 0.150] 0.300] 0.400! 
0.225] 0.450 0.600) 


0.300! 0.600! 0.800! 
390] 0.7801 1.0 | 
. | 0.580) 1.1 5 
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adjustment can be made by the use of taps on the pri- 
mary only, or by the use of a transformer having no 
primary or secondary taps but using either a tapper or 
continuously variable autotransformer for adjustment 
(Figs. 1B and 1C). Where it is desired to vary the 
d-c output of the rectifier from zero to full output values, 
a variable autotransformer is most generally used in 
connection with the rectifier transformer (Fig. 1C). 
Choice of these and other methods of control depend 
entirely upon the amount of control desired and com- 
parative costs of the different methods. 

A single-phase rectifier should be de-rated 20 per 
cent in volt-ampere input when used with a battery or 
capacitive load because of the a-c :d-c current ratio 
present when used in this class of service. This de- 
rating may ‘be accomplished in voltage or current or 
both, and must be taken into account when selecting 
the proper transformer for this type of load. In three- 
phase circuits the a-c : d-c ratio is such that the rectifier 
may be used with all types of load without de-rating. 

For most applications, particularly with single-phase 
input, full-wave bridge-circuit rectifiers are generally 
used, although half-wave and center-tap rectifiers are 
frequently used where low d-c voltage is required. It 
should be borne in mind, however, that when the d-c 
voltage requirement exceeds the output of a single series 
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rectifier plate, it usually requires as many rectifier plates 
in either a half-wave or center-tap circuit as in a full- 
wave bridge circuit. It should also be considered that 
a half-wave rectifier circuit has relatively poor power 
factor, and requires a larger transformer than a full- 
wave bridge’ circuit. 

In selecting a transformer for use with a rectifier, 
the following factors must be given consideration : 

Primary voltage, frequency and number of phases. 

Secondary or phase voltage and secondary or phase 
current. 

Number and voltages of taps. 

Percentage of regulation. 

Whatever mechanical details are desired: (type of 
mounting, enclosed or open, length of leads, in- 
sulation, etc. ). 

To demonstrate the steps involved in calculating the 
current and voltage ratings of the rectifier transformer 
for the various rectifier circuits, starting with single- 
phase, half-wave through three-phase, full-wave bridge, 
we will use a selenium rectifier stack having four type 
E (25-in. diam.) plates as the basic element. The rec- 
tifier will operate at normal rating, and will not be over- 
loaded. Let us consider specific problems involving this 
basic element in the particular circuits. 


SINGLE-PHASE, HALF-WAVE 


The application is to furnish 25 volts and 0.6 ampere, 
direct current, to a resistance or inductive load. Table I 
indicates 0.6 ampere to be the rated current for type E 
plate in a half-wave circuit. Referring to Fig. 2, curve 
“B,” we find the voltage drop at rated current for a 
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Fig. 2—Approximate voltage drop in forward direc- 
tion in selenium rectifiers, per plate, for various loads 
and rectifying cycles. Values shown are for plates 
134 and 25% in. in diam. For plates with diam of 
34 or 1 in., multiply by 1.1; 13% in., 0.95; 3% in., 
1.25; and 4% in., 1.3. 
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1-phase, half-wave 
E i= E 2 x K+ND 


where E; =a-c secondary voltage* 
E2 =d-c output voltage 
K =form factor for particular circuit 


*For 1-phase, full-wave, center tap, E1 X 2=secondary voltage 
| | 
K I,forl2= | Is 
1.0 amp. fans 


Rectifier | 
circuit j——- ~ 


| 
Res. | Batty. | 
| 





. | Batty. Res. 
and and | and 
ind. | cap’y | ind. 

| a i 
load load | load 


and and 
ind. | cap’y 
load load 


| 

A—l-phase, | 
half-wave 2.3 

| 

| 


y 2 


B—l1-phase, ow 
full-wave, 


15 


center tap 
C—1-phase, 

full-wave, 

bridge circuit} 1.15 | 80 | 1. 1.65 | 0.50] 0.50 


Above values vary slightly with different circuit and load con- 
ditions, but should be sufficiently accurate for design purposes. 


type E plate is 0.99 times the constant 1.0 or 0.99 volts 
for D. From Fig. 3A, we find the formula for this 
application to be: 
E, = (E, X 2.3) + ND 

E, is the secondary load voltage, E, is the direct cur- 
rent voltage, N is the number of rectifier plates in series, 
and ‘D is the voltage drop per plate at the current at 
which the rectifier is operating. The value 2.3 is the 
form factor for a single-phase, half-wave rectifier oper- 
ating into a resistance or inductive load. 

Substituting the known values in this equation, we 
have: 

E, = (25 X 2.3) + 4 K 0.99 = 61.46 volts 

This is the secondary load voltage required for our 
application with a new rectifier. However, as the rec- 
tifier ages, additional secondary voltage will be re- 
quired to maintain the original d-c output; therefore, to 


110 


1-phase, full-wave, 
center tap 


Ei,=E2XK+ND 


1-phase, full-wave, 
bridge 


E,=E2XK+2ND 


N=number of plates in series in each arm of rectifier circuit 

D =voltage drop per plate at le value (See Fig. 2) 

I, =a-c secondary amperes 

I2 =d-c output amperes 

I3 =d-c amperes each arm of rectifier circuit 
Fig. 3—Three circuit arrangements for selenium recti- 
fiers operated from single-phase power supply, to- 
gether with formulae and values of factors and con- 
stants used therein for calculation of design details 
and specifications. Examples of applications are 

discussed in the text. 


compensate for the aging of the rectifier, we allow suf- 
ficient voltage to overcome the 50 per cent increase in D, 
making our formula: 

E, = (25 X 2.3) + (4x 0.99 x 1.5) = 63.44 volts 

Because the maximum a-c voltage which may be ap- 
plied to our rectifier is 18 * 4 = 72 volts, the trans- 
former regulation must not exceed: 

> 
ae < 100 = 13.4 per cent 

The full-load secondary current (Fig. 3A) is the d-c 

output current multiplied by a-c : d-c ratio I,: 
0.6 X 1.57 = 0.94 ampere 

We would specify the transformer for this application 
as follows: 

Single-phase primary voltage and frequency as 
required for our a-c supply. 

Secondary—63.44 volts at a current of 0.94 ampere. 

One tap at 61.46 volts (additional taps may be 
added as needed to meet the adjustment re- 
quirements). 

Regulation not to exceed 13.4 per cent. 

Using the same rectifier to charge 12 cells of battery 
at 28.8 volts, 0.5 ampere, or to supply a capacitive load 
of 28.8 volts at 0.5 ampere, we follow the same procedure 
as for resistance load, with the exception of de-rating 
the rectifier input 20 per cent in volt-amperes. In this 
case, we will consider de-rating in current from the nor- 
mal full-load rating of 0.6 amperes to a current rating 
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3-phase, half-wave 
E,=E2XK+ND 


where E; = a-c secondary voltage* 
E2 =d-c output voltage 
K =form factor for the particular circuit 
N =number of plates in series in each arm of rectifier circuit 


‘ 





*For 3-phase, full-wave, bridge, E1: = secondary phase voltage 


Fig. 4—Variations in circuit arrangemenis for oper- 

ating selenium rectifiers from three-phase power sup- 

ply. Below the diagrams are formulae for calculating 

design details and specifications, together with values 
of constants and factors used in the formulae. 


of 0.5 amperes. This figure, 0.5 divided by 0.6 equals 
.833 which, multiplied by 100, is the percentage of nor- 
mal current rating. This time, using curve “A,” Figure 
2, and remembering that the load current is 83.3 per 
cent of the normal current rating for this rectifier, we 
find the voltage drop to be 1.38 times the constant 1.0, 
or a value of 1.38 for D. 
Using the formula: 
E, = (Ee X 1.0) + ND (Fig. 3A) 

and substituting known values we find: 

E, = (288 * 1.0) + (4 X 1.38) = 34.32 volts 
for a new rectifier. 

To calculate the voltage necessary to compensate for 
aging : 

E, = (28.8 & 1.0) + (4 X 1.38 X 1.5) = 37.08 volts 

This is only approximate, however, as the output 
of the rectifier is influenced by the transformer im- 
pedance, the capacity and internal resistance of the bat- 
tery or capacitor. Therefore, sufficient taps for control 
of the transformer secondary voltage should be included 
to allow adjustment to the circuit conditions. 

In this application we have the battery voltage and 
the transformer secondary voltage adding on the block- 
ing half of the a-c cycle’; so to be certain that the inverse 
voltage does not exceed the inverse voltage rating of the 
rectifier stack, which is 18 volts per plate (Table I) 
times 4, or 72 volts maximum inverse voltage, we deter- 
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3-phase, full-wave 
center tap 


E,=2(E2XK+ND) 















3-phase, full-wave, 
bridge 


D =voltage drop per plate at I2 value (See Fig. 2) 


I; =a-c secondary amperes 
Iz =d-c output amperes 
Is =d-c amperes each arm of rectifier circuit 


I, =a-c amperes in common line per phase 


Approximate current value, resistive and 
inductive loads 


La Ia, Iz, 


K amp. | amp. | amp. | amp. 


I,, Rms 
output, 


A—3-ph., half- 


wave 
B—3-ph., full- 
wave, center 


0.855 | 0.585 | 1.0 | 0.333 


0.74 | 0.408] 1.0 | 0.166 


tap 
C—3-ph., full- 

wave, bridge 

rectifier 0.74 


Above values vary slightly with different circuit and load con- 
ditions, but should be sufficiently accurate for design purposes. 


mine the inverse voltage, 37.08 +- 28.8, to be 65.88 volts. 
The maximum percentage of regulation is: 
72 — 65.88 
65.88 
The full load secondary current (Fig. 3A) is: 
0.5 & 2.3 = 1.15 amperes 

The transformer specifications for this application 
would read: 

Single-phase primary voltage and frequency as 
required for our a-c supply. 

37.08-volt secondary at 1.15 amperes. 

One tap at 34.32 volts (additional taps as neces- 
sary for current regulation and to meet circuit 
conditions ). 

Maximum regulation—9.2 per cent. 

Let us consider a requirement of 24 volts d-c at 1.2 
amperes to a resistance or inductive load using two of 
(Continued on page 198) 


x 100 = 9.2 per cent 
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DESIGN 


FOR EXPORT 


* Expanding world markets are eager for American products, but 
don’t overlook the vital importance of special design and 
engineering to meet specific needs and conditions overseas. 


ALEX. E. JAVITZ, Assistant Editor, ELECTRICAL MANUFACTURING 


MERICAN industry, with manufacturers in the 
electrical fields among the pacemakers, has set 
its sights high for a record-smashing export trade 

in the near future—perhaps $10 billion of export by 
1950, according to U. S. Department of Commerce esti- 
mates. And in aiming for such objectives, industry is 
placing a new responsibility on American designers and 
development engineers. For among the many complex 
considerations that enter into the export program of a 
manufacturer, the frequent need for special design to 
meet the unique requirements of overseas markets is 
perhaps the most important. Certain it is that if this 
vital function of the engineer in a company’s export 
program is neglected—and in the past it has been too 
often neglected—the best-laid advertising and merchan- 
dising plans can fail dismally. 

The bright new horizons of postwar international 
trade are faced by our manufacturers with a substantial 
record of jeadership already acquired in war and pre- 
war years. In 1938, the United States had the lion’s 
share of total world exports—14.1 per cent as against 
11.9 per cent for Great Britain and 9.7 per cent for Ger- 
many. During the war, Lend-Lease shipments account- 
ed, of course, for huge exports of American manufac- 
tures, but even exclusive of such shipments, ordinary 
commercial or “cash’’ exports were maintained at pretty 
much prewar averages of about $3 billion annually. 
And the Lend-Lease shipments themselves, although 
here discounted in our consideration of export statis- 
tics, should be far from discounted as to their influence 
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Over 100 world stations are inscribed on the vertical 

glass dials of this radio receiver specially designed for 

export; line-voltage switch permits adjustment to vari- 
ations in available a-c power. 


on postwar demand from overseas. For they have been 
potent good-will builders for American products on a 
vast global scale. In effect, Lend-Lease shipments pro- 
vided an enormously convincing on-the-spot advertising 
of the end-products of American industry that would 
have been far beyond the capacities of normal merchan- 
dising techniques. A similar job was done by Army 
equipment in use abroad. 

Are there any special classifications of electrical prod- 
ucts that are likely to lead in postwar overseas demand, 
and so likely to engage the primary attention of our 
design and development staffs? In the flood of inquiries 
pouring across the desks of American export houses and 
exporting manufacturers, and into the offices of the Bu- 
reau of Foreign and Domestic Commerce of the Depart- 
ment of Commerce, no single group seems to pre-domi- 
nate. The demand is not only far-reaching as to country 
of origin, but includes almost every conceivable type of 
electrically energized machine, appliance, and equipment. 
Inquiries received by private sources are, of course, not 
available for purposes of summary, but a vivid reflection 
of export demand is provided by a study of the weekly 
lists of opportunities published by the Department of 
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Commerce in its Foreign Commerce Weekly. In many 
instances these opportunities represent inquiries filed in 
person by foreign merchants visiting this country for the 
specific purpose of making contacts with American man- 
ufacturers. Here is a breakdown of the inquiries pub- 
lished during the past two months alone: 

Included are requests from British India for radios, 
electric refrigerators, air conditioning units, electric 
washing machines, electric water coolers, small power 
tools, intercommunication telephone systems, and a va- 
riety of small domestic electric appliances. 

South African importers want small electric appli- 
ances, plus dairy machinery, textile machinery, machine 
tools of all sorts, and refrigerating equipment. From 
British West Africa have come inquiries for radios and 
electrical appliances. A Liberian importer wants to 
represent a manufacturer of a general electrical line. 

New Zealanders are in the market for air condition- 
ing equipment, heating and drying units, and compo- 
nents for radio sets. Australian importers display a 
general interest in domestic electric appliances as well 
as in electrical industrial equipment. 

Textile machinery is wanted by Egyptian merchants. 
Palestine importers want contacts with manufacturers 
of radios, automatic washing machines, electric irons, 
motors, pumps, switches, and electric refrigerators. 
Turkish merchants are in the market for machine tools. 

In Europe, the very heavily industrialized Belgian 
industry is in the market for an extremely wide range 
of equipment. Inquiries call for fluorescent lamps, ra- 
dios, fractional-horsepower and_ integral-horsepower 
motors, circuit breakers, boot and shoe machinery, dairy 
machinery, textile looms, printing machinery, machine 
tools, refrigerating and air conditioning equipment, elec- 
tric sewing machines, electric hoists, electric controls of 
all sorts, alternators, and automatic packaging machin- 
ery. Also from Belgium have come inquiries for elec- 
tric beauty shop equipment such as hair dryers, and for 
office machines and household appliances. An interest- 
ing item is an inquiry for wire recording sets and for 
television units; another is for electric farm fence con- 
trollers. 

From Holland, inquiries have been received for lab- 
oratory instruments, electric hand spray guns, calculat- 
ing machines and electric clocks. England wants auto- 
matic lathes, domestic and commercial refrigerators and 
small portable radio sets. Switzerland wants dielectric 


MILLIONS OF DOLLARS 
2,000 





heating equipment, subzero freezing units and radios. 
And France is interested in household electric appli- 
ances and in paper-making machinery. 

Portuguese importers want contacts with American 
manufacturers of electric household appliances, instru- 
ments, fluorescent lights, television sets, radios and 
clothes washing machines, as well as industrial ma- 
chinery of all sorts, electric furnaces and motors. 

From Italy come inquiries for household appliances, 


_ electric razors and electric barber shop equipment. 


Greek requests have arrived for injection molding ma- 
chines, and for commercial refrigeration and air condi- 
tioning units. From Syria interest has been shown in 
radios, household appliances and electric refrigerators. 

Iceland wants American domestic appliances. Nor- 
way is interested in American lighting fixtures and in 
diesel-electric units. Sweden is in the market for dairy 
machinery, subzero freezing units, laboratory instru- 
ments and automotive electric equipment. 

The Latin American countries with their huge war- 
time-acquired dollar balances are, naturally, extremely 
good prospects for American-made electric products. 
Recent inquiries received in the Bureau of Foreign and 
Domestic Commerce include requests from Argentina 
for paper-making machinery, textile machinery and 
X-ray equipment. Chilean importers are in the market 
for textile machinery. From Panama come requests 
for electric household appliances; and from Uruguay 
for radio equipment and for textile and yarn machinery. 
Colombia wants machine tools. Jamaican merchants are 
interested in fluorescent lighting equipment. And from 
Cuba come requests for electric refrigerators, radios 
and a wide line of household electric appliances. 

From Mexico, importers indicate interest in radios, 
electric household appliances, and electrical parts and 
components. An unusual inquiry is for a complete ra- 
dio transmitter and antenna. From British West In- 
dies comes an inquiry for electric trucks. 

As may be expected, Brazil, which has so rapidly ex- 
panded its industrialization, is potentially an extremely 
important market. Recent inquiries filed by Brazilian 
importers call for machine tools, transformers, pumps, 
electric equipment for farms, electric motors of all types, 
also marine motors, air conditioning and refrigerating 
equipment, radios, and electric household appliances. 

Our neighbor to the north is also interested in Amer- 
ican-made electrical products and recent inquiries from 
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Canadian importers include calls for household appli- 
ances and for traveling cranes. 

Export design factors that require considerations will 
run a wide gamut. It may be something as simple— 
but extremely essential—as the fact that in many Latin 
American countries the conventional American type of 
plug is not suitable but should be replaced by the bayo- 
net type. It may be something as subtle as taking ad- 
vantage of a national love for color or ornate exterior. 
Each product poses its own export design problem in 
Into this prob- 
lem go the results of carefully planned and closely inte- 
grated marketing studies, consumer preference surveys, 
analyses of local traditions and customs, data on atmos- 
pheric conditions, available power supply ratings, ex- 
perience records of the manufacturer and of others in 
the same field, and many other factors. 


relation to its specific potential market. 


SOME DESIGN CONSIDERATIONS 


Excellent example of an export design “must’’ is 
tropicalization for most of the products destined for 
tropical countries. Little known before the war, this 
technique received a powerful impetus from Army and 
Navy specifications for much of their equipment. 

Reduction. of freight costs is always an important 
competitive factor in export. Here the designer can 
emphasize compactness, light weight, and adaptability 
of the product to special weight-saving protective pack- 
aging, such as ethyl cellulose film. 

Radio receiving sets, for instance, for Latin American 
republics are designed to meet special local conditions 
and preferences. Short-wave reception is a requisite. 
Voltage switches are necessary because of the wide vari- 
ations in power supply characteristics. And other per- 


Brussels distributor for 
Norge Division, Borg-Warn- 
er Corp. celebrates libera- 
tion of Belgium from Nazis 
by window display featuring 
American-made electric re- 
frigerator, range and clothes- 
washer. 


tinent factors, such as resistance of cabinets to warping, 
are involved. 

Machine tools will be in big demand in Latin Amer- 
ica, India, Australia and South Africa. But already 
dealers and users overseas have posed design questions 
to American manufacturers. Our extremely advanced 
automatic types, they say, may be too expensive and 
unnecessarily complicated for countries where labor is 
cheap and not too skilled, and where production rates 
need not match our top figures. On the other hand, our 
obsolete models or used tools are not wanted. Is the 
problem then to design special machinery for such coun- 
tries, and if simplification of design seems indicated, 
should it be in the direction of fewer electric cycle con- 
trols, or simplified mechanical features ? 

The entire question of obsolete machinery, appliances 
and other equipment for export is probably the most 
important challenge to the American manufacturer. For 
it would be fatal to go ahead on the presumption that 
products of outmoded or inferior design can be sold 
abroad. Foreign importers are well versed as to the 
latest technological developments in this country; and 
they will dentand products which are up to date. 

The general control’ of imports by governments 
abroad has a decided bearing on this point. For it is 
already fairly well established that import licenses will 
not be issued for obsolete, used, or inferior products. 
And it may be noted that the Foreign Liquidation Com- 
mission is having trouble abroad in moving its surpluses. 

Another danger point for the American manufacturer 
and his design staff is any feeling of smugness that 
American consumers lead the world in acceptance of 
advance design. Many countries—Brazil, France, Swe- 
den, Holland, for example—are already far ahead of the 
United States in acceptance of modern architecture, in 


U. S. electrical equipment is 
called on for many diverse 
jobs overseas: Here is a 
General Electric combina- 
tion trolley and storage-bat- 
tery locomotive hauling ni- 
trate which is loaded by 
electric shovel in Chile. 
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housing developments or in other directions closely re- 
lated to consumer readiness to accept advance forms in 
appliances and other household products. 

Contrary to popular conception, reconstruction in Eu- 
rope may not be a job of makeshift materials and used 
equipment. Europe will have to rebuild from the 
ground up; and in so doing it may decide to use the lat- 
est of materials and the most advanced design in all 
directions. Even emergency conditions, such as the 
potential huge use of prefabricated housing in Europe, 
may test the American engineer’s skill in designing new 
types of compact refrigerators and other household 
units, adaptable for use in small quarters, and suitable 
for quick assembly. The development of small but com- 
plete kitchen units is another export possibility. 

Also a departure from accepted American design is 
the possibility of using more color in our electric appli- 
ances and household equipment. In this country we 
have practically standardized on “hospital” white, but 
in many countries overseas, particularly in Latin Amer- 
ica, there is a traditional love of color and of warmth, 
and our severe, streamlined, shiny white appliances 
would seem out of place. 


CHINA A POTENTIAL MARKET 


Another country where reconstruction will be total, 
and from the ground up, is China. Already envisaged 
is an outlay of close to $1 billion for American indus- 
trial equipment over a contemplated five-year recon- 
struction plan. Experts say that in beginning from 
scratch, China will likely want equipment of the latest 
design for many purposes. The complete use of radio- 
telephony to provide a brand-new communications sys- 
tem over its vast expanse is cited as a strong possibility. 

Fears that cheap household labor will be a hindrance 
to the development of Latin American demand for elec- 
tric household appliances are dispelled by the fact that 
war-time conversion from agricultural to industrial econ- 
omy in many of these countries has brought in its wake 
a new upper-middle class and a broad middle class with 
decidedly keen desires for better living and for the best 
of American-made appliances, and with the realization 
of the social prestige that comes with the ownership of 
such appliances. Even where local industrialization 
tends to the domestic production of such appliances, the 
general enhancement of the scale of living will serve to 
increase the overall demand. 

The rural areas in Latin America offer a particularly 
bright prospect for electrical appliances and equipment 
of all types. This is the direct result of extensive elec- 
trification programs, particularly in Brazil, and of the 
increasingly rapid installations of farm power equipment 
such as the wind-driven generator. This situation is 
true also in Australia and South Africa. 

Russia, under lend-lease during the war, received tre- 
mendous quantities of American-made equipment. For 
the first half of 1945 alone, exports identified as elec- 
trical machinery and apparatus reached the total of $70,- 
395,000 and the value of metal-working machinery ac- 
counted for additional’ $60,958,000. Other classifications 
such as pumping machinery also include electrical equip- 
ment. While most of this material went for direct or 
indirect military purposes, there is every evidence that 
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Typical U. S. Prewar Exports—1939 
(Dollar amounts are shown in thousands) 


Value 
Total exports for the yea 

Electrical machinery & apparatus (all classes) 
Electric generators 
Electric transforming & converting apparatus 
Flectric motors, starters & controllers 
Electric refrigerators (household) 
Electric refrigerators (commercial) 
Electric fans 
Electric washing machines 
Portable electric tools 
Starting, lighting & ignition equipment 
Welding sets 

Industrial machinery (all classes) 
Power-driven metal working machinery 
Textile machinery 

Office appliances (all classes) 
Calculating machines 

Pumps, centrifugal 

Radio apparatus (all classes) 
Radio receiving sets 

Total volume of selected exports in electrical and | 


related fields as listed above $614,733 





Russia will be an important postwar customer for its 
civilian economy. And while industrial equipment will 
be the predominant need, there is some possibility of 
interest in consumer durable goods from this market. 
From the standpoint of design and engineering, it is al- 
ready well known that Soviet buying commissions in this 
country are exercising the most rigid of controls over 
specifications of materials, performance and other fac- 
tors. 

It is not the purpose of this discussion to enter into 
the aspects of international marketing competition. But 
some idea of the trend and values of exports of elec- 
trical products is given in several tables and graphs in- 
corporated herein. (Tabulated statistics are based on 
data obtained from U. S. Department of Commerce and 
from other official sources. ) 


Continued on page 206) 
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The British are raising their sights for Soviet Russia 
business in household appliances: Here’s a demonstra- 
tion of British-made electric iréns for Russian trade 
representatives and visitors. 
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Winter Convention— 


American Institute of Electrical Engineers marks start of first 
full year of peacetime activities with interest-packed Winter 
Convention devoted to wide field of technical discussions. 


STIMULATING and rewarding calendar of 

events marked the 1946 Winter Convention of 

the American Institute of Electrical Engineers, 
held in New York City January 21-25, inclusive, as 
this issue of ELEcrricaL MANUFACTURING went to 
press. Springboard for the institute’s resumption of 
full-scale peacetime activities, the convention was made 
notable by the broad field of inquiry covered in some 
28 technical sessions and conferences. In many in- 
stances, the topics under discussion dealt with the far- 
reaching implications of new horizons opened to the 
profession as a result of wartime research and develop- 
ment. 

Nuclear energy, as might be expected, was a leading 
topic of discussion. It was featured at the general 
session on January 23 in an address on “Development 
of Atomic Energy,” by Dr. J. R. Dunning, director, Divi- 
sion of War Research, Columbia University, and tech- 
nical advisor, the Kellex Corp. And the electrical 
engineering and general aspects of the atomic bomb 
were discussed by Major General Leslie R. Groves at 
the AIEE’s joint meeting with the Institute of Radio 
Engineers, also held on January 23. Moreover, a 
special symposium on nuclear energy was led by dis- 
tinguished electrophysicists, among them C. G. Suits, 
vice-president and director of research at General 
Electric Company, who talked on peacetime applica- 
tions in this field. 

The schedule of technical meetings incorporated over 
100 papers presenting many facets of viewpoint and 
investigation. Among the general subjects covered 
were the following: Protective Devices; Communica- 


AIEE honors these two men for 1945 achievements: 

Maj.-Gen. William H. Harrison (left) receives the 

Hoover Medal; Philip Sporn, executive vice-president, 

American Gas & Electric Service Corp., is awarded the 
society's Edison Medal. 
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tions; Sound Recording and Reproducing (including 
aspects of wire recorder designs) ; Electric Welders: 
Radar ; Relays; Instruments and Measurements ; Elec- 
tric Machinery; Machine Tool and Process Drives; 
Statistical Methods Applied to Standards; Air Trans- 
portation; Industrial Power Applications; Excitation 
Systems; Lighting. A lively interest in new industrial 
uses for electronics based on wartime progress was 
keynoted in a conference devoted to this subject, in- 
cluding papers on the application of hydrogen thyra- 
trons, and on recent developments of magnetrons in 
microwave region. 

Space limitations preclude any extended synopsis 
of many of the AIEE papers of particular interest to 
readers of this publication. Several brief abstracts, 
however, are presented herewith. 


WELDING TRANSFORMER DESIGN 


In a paper on “Design and Measurements of Con- 
denser Discharge Welding Transformers,” (AIEE 
Technical Paper 46-41), by T. W. Dietz, Taylor- 
Winfield Corp., Warren, Ohio, and G. M. Stein, West- 
inghouse Electric Corp., Sharon, Pa., a method is 
detailed to calculate the size of core and windings of a 
condenser discharge welding transformer required to 
provide a specified welding current. The condenser 
discharge system has been developed for spot welding 
processes where high instantaneous or closely con- 
trolled welding currents are required and an energy 
storage system is therefore found advantageous. Typ- 
ical applications cited are in welding of aluminum and 
magnesium alloys or of stainless steel. 

The discussion shows how the resistance and in- 
ductance of a specific welder can be determined from 
oscillograms of the current and voltage. The authors 
present a mathematical analysis of the circuit, worked 
out and expanded for the oscillating condition. Funda- 
mental requirements for determining the size of a trans- 
former core of a new welder are shown to be the desired 
time to the first peak current and the value of the first 
secondary peak current necessary to the welding job 
in question, and both factors must be known from 
previous welding experience. 

Considerations in the design « f core construction and 
type of transformer steel used are treated, and factors 
involved in the calculation for the copper cross-section 
are then considered. With both the iron cross-section 
and copper cross-section determined, the physical size 
oi the welding transformer is made available. Further 
steps in the design, based on standard transformer prac- 
tice, may indicate water cooling, or it may require in- 
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creased copper section, or both. The turns ratio is then 
fixed from available data. 

The paper points out that accuracy of design, as 
already considered, depends largely on experience of 
cesigner, and can be relied upon only when a suitable 
safety factor is applied. This would be correct proce- 
dure for one-of-a-kind design, but when designing for 
a standard line, a pilot unit should be built and accurate 
measurements made to substantiate original assump- 
tions. Measurements should be taken over a range of 
capacity and turns ratio so that curves can be drawn. 
Typical measurements and formulas are discussed and 
analyzed. Oscillograms are to be made of primary cur- 
rent, of condenser voltage, and of a timing wave (usually 
1,000 cycles). All characteristics of the wave, necessary 
for determining primary resistance and inductance of 
welder and transformer circuit, can then be measured. 
The paper concludes with a discussion of methods for 
accurately determining maximum flux and flux change. 


GOVERNOR FOR A-C AIRCRAFT ELECTRICAL SYSTEM 


The development of a governor for variable ratio 
transmission used in a developmental 400-cycle a-c 
electrical system for large aircraft, and its successful 
operation, form the subject of AIEE Technical Paper 
46-79, by P. F. Desch, D. E. Garr, and J. G. Hutton, 
all of General Electric Company. 

The need for a governor of this type was logical in 
view of much investigation in recent years in the direc- 
tion of an a-c system for aircraft which would have 
generators driven by the main engines, and operating 
in parallel, so that, with suitable controls, improved 
continuity of service could be achieved. As flight con- 
ditions may demand more than a 3-to-1 speed range of 
main engines, and all engines would not necessarily 
operate at the same speed throughout one flight, some 
form of variable ratio transmission to be coupled be- 
tween each prime mover and generator therefore became 
essential so that a parallel system at substantially con- 
stant frequency would become practical. 

The paper presents a discussion of design data, per- 
formance requirements, and performance characteristics 
oi an electric governor, which maintained successful 
parallel operation of the generators, and equality of load 
division under various conditions of acceleration and 
loading. The data presented are based on approximately 
200 hours of operating experience under the most ex- 
treme operating conditions. The tests showed that, in 
general, movement of the governor servomechanism 
began 0.008 sec after inception by the control coil of 
the signal demanding governor response. On the equiv- 
alent of an unloaded system, the effective gear ratio of 
the variable-ratio transmission was changed from 2:1 
to 1.3:1 in 0.18 sec and vice versa. 

Design requirements called for the governor to main- 
tain parallel operation with one engine accelerated at a 
rate of 2,150 rpm per sec, while the speed of the others 
remained constant. Other performance requirements 
called for operation from sea level to 40,000 ft with 
ambient temperature from —70 C to +60 C, under 
humid or dusty conditions, and under specified linear 
and torsional vibrations. 

The paper concludes that this governor, with the 
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Fig. 1—Jsometric view 
shows servomechanism of 
: governor developed for 
y I control of variable ratio 
OP transmission in 400-cycle 
a-c electric system. 
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variable ratio transmission it controls, and with related 
electrical apparatus, combined to make an a-c system, 
with parallel operated generators, practical for large air- 
craft. Fig. 1 provides an isometric view of the governor 
assembly as finally adopted for test, while Fig. 2 shows 
a schematic electrical diagram of the governor control 
circuit. Tests of a 4-generator system are contemplated. 
(Another type of governor for the same purpose is 
illustrated and the general problems are briefly discussed 
in an article, “Will Aircraft Electrical Systems Influence 
Industrial Usage?” on page 136 of this issue of ELEc- 
TRICAL MANUFACTURING. ) 


STRESS MEASUREMENTS 


AIEE Technical Paper 46-60, “Stress Measurement 
by Electrical Means,” by Robert E. Kern and Sidney B. 
Williams, both of Curtiss-Wright Corp., Caldwell, N. J., 
presents a discussion of widening problems which have 
developed for the electrical engineer with the growing 
use of electric strain gages for measurement of mechan- 
ical performance on a strength basis. Involved are the 
problem of gage operation and data analysis, as well 
as the primary electrical aspects of the devices. It is 
important, say the authors, that any one working in a 
relatively narrow segment of the strength evaluation 
problem should appreciate the broad requirements of 
the whole problem. The trend toward specialization in 
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Fig. 2—Schematic electric diagram shows control cir- 
cuits of the governor referred to in Fig 1. 
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Ralph Vinton Lyon Hartley (left), Bell Telephone 

Laboratories, is honored with the IRE’s Medal of 

Honor. Dr. Peter C. Goldmark, Columbia Broadcast- 

ing System is recipient of the Morris-Liebmann 
Memorial Prize. 


the field of electrical stress measurements may reduce 
the possibility of any one person evaluating the prob- 
lem as a whole, with the danger of emphasizing one or 
two aspects, and overlooking others equally important. 

The paper is divided into two main sections: (1) The 
mechanical problem and (2) the electrical problem. 
In the first section, the theory of and methods for cal- 
culating both normal and shear stresses and strains are 
discussed, as are theoretical and mechanical considera- 
tions that may contribute to inaccuracies in the final con- 
clusions. Structural details, operating characteristics 
and methods of use of typical gages are discussed. 

In the consideration of electrical problems, the paper 


interprets two general circuits used for conversion of 


strain to electrical signal. One (the simpler circuit) 
may be used when it is desired to determine only a 
transient or vibratory stress or strain. The other, a 
bridge circuit, is for use when the steady component, 
with or without the vibratory component, is to be deter- 
mined, or when protection from excitation-circuit dis- 
turbances is needed. Special circuits also are discussed, 
and the paper concludes with comment on the impor- 
tance of selecting sufficiently sensitive measuring equip- 
ment. It is pointed out that signals are measured in 
terms of microinches per inch and voltages available 
from low-resistance gage circuits must necessarily be 
small—of the order of less than 100 millivolts. 

A rough indication of types of instruments required 
is provided in relation to the frequencies likely to be 
encountered. Although vacuum-tube equipment is 
usually called for, d-c microammeters and light-beam 
galvanometers can be successfully used to measure static 
and slowly varying strains. Multichannel amplifier re- 
cording oscillograph combinations are indicated for their 
usefulness in recording and preserving data for later 
analysis. Among other factors influencing choice of 
instruments the authors call attention to the effect of 
ambient conditions of temperature, pressure, humidity, 
mechanical vibration, etc., on the required accuracy. 

Factors involved in the design of sound-recording 
business machines are analyzed in AIEE Miscellaneous 
Paper 46-34 presented by L. D. Norton, Dictaphone 
Corp., Bridgeport, Conn., and: it is suggested that the 
subject has not received its due consideration in tech- 
nical circles. Attention is called to the historical fact 
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that the original inventions of sound recording were 
motivated by belief that the principal use would be in 
business, rather than in the field of entertainment. The 
appearance of electrical recording has increased the 
variety of machines and the field of application in com- 
mercial use, 

Primary requirements of both dictating and transcrip- 
tion units, such as convenience in handling, are dis- 
cussed; and special considerations, such as design of 
automatic protective devices, loudspeaker, microphone, 
stylus and other components are treated. Among other 
design factors there is also discussion of the type of 
recording media to be used, with comment on the more 
recent use of plastics materials in the form of disks, belts 
or tapes. Attention is also called to the development 
of magnetic wire recording in business machines. It is 
emphasized that it is impractical to design business 
sound-recording machines for very special applications, 
but rather that design should provide service to the 
greatest number of users. The use of electronic circuits 
opens a new field for design of machines with greater 
intelligibility and flexibility. 


JOINT IRE MEETING 


Concurrently with the AIEE convention, the Institute 
of Radio Engineers conducted its 1946 Winter Technical 
Meeting and Radio Engineering Show, January 23-26 
inclusive, also in New York City. As has been cus- 
tomary since 1943, the two societies held a joint meet- 
ing. This year it was January 23, with the IRE playing 
the host, and, as already stated herein, with Major Gen- 
eral Leslie R. Groves as principal speaker. 

The four-day IRE meeting was replete with technical 
sessions on 16 general categories of provocative subjects 
in the electronics and radio field. An imposing list of 
87 papers was scheduled. At the engineering show a 
total of 168 exhibits, representing more than 120 indi- 
vidual. firms, constituted a comprehensive presentation 
of much that is new in product development, including 
many items heretofore cloaked under wartime secrecy. 


SOCIETY AWARDS 


Honors for 1945 were awarded by the ALEE as fol- 
lows: The Hoover Medal, established in 1930 as an 
award to an engineer “for distinguished public service,” 
went to Major General William H. Harrison. The 
Edison Medal, established originally by associates and 
friends of Thomas A. Edison for “meritorious achieve- 
ment in electrical science, electrical engineering, or the 
electrical arts,” was awarded to Philip Sporn, executive 
vice-president of American Gas & Electric Service Corp. 

Ralph Vinton Lyon Hartley, engineer of Bell Tele- 
phone Laboratories, recéived the IRE Medal of Honor 
for “his early work on oscillating circuits employing 
triode tubes and likewise for his early recognition and 
clear exposition of the fundamental relationship between 
the total amount of information which may be trans- 
mitted over a transmission system of limited bandwidth 
and the time required.” To Dr. Peter C. Goldmark, 
engineer of the Columbia Broadcasting System, went 
the Morris-Liebmann Memorial Prize, for “contribu- 
tions to the development of television systems, particu- 
larly in the field of color.” 
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HIGH-FREQUENCY HAND SHEAR 


A ball-bearing, three-phase induction motor for 
180 cycles drives this tool which can shear ¥- 
in. boiler plate, 12-gage hot rolled sheet steel or 
l4-gage stainless steel. The cutters of special 
alloy steel are easily visible while working and 
can follow a straight line accurately as well as 
curves down to 1% in. radius. Fuse protection 
and a switch are incorporated in the handle. 
Rotary motion of the motor armature is trans- 
mitted through two pairs of speed-reducing spur 
gears and transformed into reciprocating motion 
by means of a cam on the end of the last driven 
shaft and a Scotch yoke in the reciprocating 
plunger upon which the top cutter is carried. 
Speed of rotor, 10,800 rpm. Weight of com- 
plete tool, 12 lb. The model shown is designa- 
ted GES-12-HF; a similar tool is built with a 
universal motor for d-c or commercial frequen- 
ries of a-c. A small model is also available for 
metals not heavier than 14 gage. Jefferson 
Engineering and Manufacturing Co. 
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The grinding head of this machine is powered 
by a 34-hp, 3600-rpm, induction motor upon the 
extended shaft of which the grinding wheel is 
directly mounted. The feature of this grinder is 
the production of curved clearances behind the 
cutting edges of milling cutters and reamers in- 
stead of lands and angular clearances. This is 
accomplished by the shape of the grinder wheel 
face and by a carbide-tipped locating finger 
which is synchronized with the dresser and 
which moves with the abrasive wheel as it wears 
down, always maintaining the clearance orig- 
inally established. For the grinding of taper 
reamers a.30-second sine bar is provided with 
the machine and is shown in place in the illus- 
tration. It permits accuracies of 0.0001 in. or 
closer. The sine bar has a maximum diameter 
swing of 914 in. and length between centers of 


from table to center of spindle of 18 in. and 
longitudinal table movement of 13 in. Maxi- 
mum pivot, 45 deg. each way. Grinding wheel, 
4¢x7in. Weight of machine, 1620 lb. Joshua 
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REAMER AND CUTTER GRINDER 






















in. The complete machine has a distance 









Hendy Iron Works 










PORTABLE WATER HEATER 


Electrically heated water for farms, camps and other locations wit! 
electric power but no running water is provided by this portab| 
heater. The heating element, sealed in a seamless copper tube, is 
immersed directly in the water and is controlled by a thermostat in 
the usual manner. Water is poured in at the top and after being 
heated is withdrawn at a faucet on the side. The tank is designed 
and tested to withstand pressure so the device may be converted tw 
an automatic water heater at any time running water becomes avai! 
able. Capacity, 17 gallons. Thermal insulation 3 in. thick su: 
rounds the tank and a sheet steel jacket enameled in white encases 
the entire assembly. Rheem Manufacturing Company. 




























BETATRON FOR GENERATING X RAYS 


The betatron, originating in the physical laboratories of the Uni- 
versity of Illinois and developed during the war in connection with 
atomic research, is now available for industry. It generates X rays 
more powerful than any previously available in commercial 
radiography. By use of the 20-million volt machine illustrated 
hidden defects may be detected in castings and forgings up to a 
thickness of 15 in. in the case of steel. The machine is essentially a 
ial gigantic electromagnet operated upon power circuits of commercial 
: rrequency. Electrons led into the field are accel- 
erated in a circular path to speeds approaching 
the velocity of light. As they are released against 
a metal target, high intensity X rays are gener- 
ated. Shielding and remote control make 
operation relatively simple. Allis-Chalmers 
Manufacturing Company. 



























i WELDER FOR FARM AND SHOP 


A new welder. for operation from rural lines or for use in small 
shops is illustrated here. It is supplied from single-phase, 230 volts, 
with maximum current input of 35 amperes and output from 20 
amperes at 20 volts to 180 amperes at 25 volts welding duty. It 
handles electrodes from 1¢ to %2-in. diameter, can be supplied 
from a 3-kva transformer, and meets the new NEMA standards. 
A new feature is a sudden momentary rush of current at the instant 
electrode touches work, falling automatically and almost immedi- 
ately to normal value. The Lincoln Electric Company. 
































ROASTER AND UTENSIL CABINET 


The top part of this ensemble is a roaster with automatic tempera- 

cure and time control and a glass observation panel built into the 

lid. Provision is made for controlling air and moisture in the 

roasting compartment. The cabinet for utensil storage has a door 

with concealed handle. The top cover may be raised by means of 

a knob control to avoid direct lifting when hot. Swartzbaugh Man- 
ufacturing Company. 


MULTIPLE-PASS SPRING GRINDER 


Five motors operate this spring grinder which is designed to remove 
a few thousandths from each end of each one of a group of helical 
springs mounted upon the work carrier wheel. Two 10-hp motors 
drive the abrasive wheels, one above and one below; a 1-hp motor 
turns the work carrier wheel; another drives the hydraulic pump 
and a 1)4-hp motor raises the grinding wheel head. All motors 
are controlled by push-button stations in the side frame of the ma- 
chine, with automatic control equipment mounted in a dust-type 
enclosure. The designer’s objective here was to maintain good 
appearance while providing adquate protection for the controls 
against flying abrasive particles. The frames and shafts of the 
grinding wheel motors are designed especially for this machine to 
integrate the appearance and to facilitate the use of the inside of the 
column for purposes other than spindle drive connections. These 
motors are totally enclosed and fan cooled. In operation, the springs 
are moved by the work carrier wheel between the two grinding 
wheels, passing in an arcuate path across the center of the latter. 

Torrington Manufacturing Company. 


RADIO RECEIVER FOR 
RURAL AREAS 





Designed for operation 
from batteries, means are 
provided for changing at 
any time to the usual a-c 
supply voltages. A battery- 
saving switch reduces the 
drain on the B-battery 
when nearby stations are 
tuned in. It is intended 
for reception of standard 
broadcast programs only. 
Other models of this line 
feature record-playing with 
permanent - point pickup, 
shortwave reception, and 
styled period cabinets. A 
small personal radio is in- 
cluded. RCA Victor Di- 
vision, Radio Corporation 
of America. 

















































RADIO RECEIVER 


erodyne circuit operates from 
eceive standard broadcast Of 
This plastic-cased table 
han a dozen comprising 
the new line of this manufacturer. Included are 
other table models, 4 portable set, and console 
cypes, all with built-in antennas. Alnico 5 1s 


used in dynapower speakers. General Electric 
Company. 


A 6 tube superhet 
either d-c or a-c © r 
shortwave programs. 
model is one of more t 


LIGHT-WEIGHT VACUUM CLEANER 


This postwar design is powered by a universal 
motor running at 14,000 rpm. Instead of the 
conventional fabric bag, this machine has pro 
visions for passing the air through 4 filter con- 
centric with the handle and for catching all the 
dirt in a plastic Cup fitting just below the filter. 
The nozzle is spring-mounted, rubber-covered 
and self-adjusting to the floor surface. Entire 
device weighs 61/2 ib. The Regina Corporation 




























































































































R FOR PLASTIC FILMS 


of plastic pack- 
hine and electric 
ith mechanical pressure and 
ffectively joins the edges, 
thin the plastic wrapping. 


HEAT-SEALE 


r carries the edges 


Electric powe 
| through the mac 


aging materia 
heat, combined w 
regulated timing, © 
sealing the contents wi 
Half-inch stainless steel tapes or belts carry the 
plastic through the heating, pressure and cooling 
cycle at a rate of 10 to 38 ft per min. The motor 
is %-hp, 1725 rP™m there are four 120-watt re- 
sistance heaters and a 12-ohm resistor for bal- 
in conjunction with an 
electronic control which holds the temperature 
at any point up 500 F within 4 variation of 
£ electrolytic COP” 


1 deg. The heater shoes are © 
r, cooling radiators, cast bronze; body and 
transmission housing, cast aluminum. Sav-Way 

Industries. 








Self-Lubricating Bearings 


Made by Powder Metallurgy 


* By adjusting the size of pores in the metal to corres- 
pond with the viscosity of the lubricating oil, an auto- 
matic supply of it on the bearing surfaces may be assured. 


M. T. VICTOR, Service Engineer, Keystone Carbon Company 


N THIS article we will attempt to deal with estab- 
lished and tested procedures and processes wherein 
powder metallurgy has proven its advantages over 

other methods in the production of bearings and bush- 
ings. 

The processing of metal powders to fabricate a com- 
pleted part is a well known, but little understood pro- 
cedure. Fine powders are cold-pressed under tremen- 
dous pressures in a die, then sintered under a protective 
atmosphere and finally sized or coined to the finished di- 
mensions. Further elaboration of this process would 
can be controlled only by a trained staff of laboratory 

The process is considerably more difficult than merely 
having a number of presses and ovens in which readily 
purchased powders can be molded and then sintered in 
simple operations to form a finished product. The 
process can be learned only after years of experience and 
can be controlled only by a trained staff of laboratory 
technicians and engineers who thoroughly understand 
the intricacies of the various factors which influence the 
end product. 

Powder metallurgy has found its greatest use, to date, 
as a process for manufacturing porous-type bearings. 








Parts of self-lubricating bearings made 
by powder metallurgy. Among the ap- 
plications to which such bearings may 
contribute are business machines, instru- 
ments, valve guides of engines and.com- 
pressors, textile equipment, pulley 
blocks and winches. 
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Such a bearing has the unique feature of carrying its 
own lubricant by absorption. It is sometimes called an 
“oilless” bearing, but this is a misnomer as the bearing 
is not oilless but requires lubrication. This lubrication, 
in most applications, is carried within the bearing 
itself, but in others, provisions must be made for sub- 
sequent lubrication. 

A porous-type bearing is of a metal structure contain- 
ing interconnected pores similar to a sponge. Most 
porous bearings are made with approximately 26 per 
cent porosity by volume. The bearing is then impreg- 
nated with a fluid lubricant so that it contains, within 
itself, approximately 26 per cent oil by volume or be- 
tween 2 and 4 per cent by weight. 

The theory upon which a self-lubricating porous 
bearing functions is as follows: The rotating shaft 


creates a pumping action within the bearing. This, 
along with the heat created by friction, draws the oil 
to the bearing surface through the means of small inter- 
connecting pores. The oil forms a protective film be- 
tween journal and bearing, preventing metal-to-metal 
contact. The oil is metered from the myriad of minute 
pores to all points of the bearing surface so that the 
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Load, |b.per sq.in., projected area 


Permissible loads on porous bronze bearings for shafts 

of various diameters from 4g to 4 in. Bearing length, 

1% x diam. If all conditions are favorable, this chart 

is an accurate guide. Under other conditions allow- 
ance must be made for adverse factors. 


protective film is uniform and continuous without any 
excessive oil to overflow and be lost by drippage. 

Upon completion of the running cycle of the motor, 
capillary attraction plus the cooling of the bearing and 
the housing sucks the oil back into the bearing ; at the 
same time surface tension leaves a film of oil on the bear- 
ing surface. This cycle is repeated every time the motor 
starts and stops. Advantages of such a bearing, espe- 
cially in retaining oil for a long period of time, can 
readily be understood. 

Self-lubricating porous bronze bearings have found 
their greatest use in fractional-horsepower motors. Most 
of these applications require close running fits, ease of 
installation and long, trouble-free life without service 
attention. At the same time the bearing must be made 
on a highly competitive cost basis in large quantities. 

Examples of applications on which small motors with 
these bearings are used include electric fans, vacuum 
sweepers, washing machines, clothes dryers, dish wash- 
ers, blowers, sewing machines, phonograph and record- 
changers, automobile heater and defrosters, windshield 
wipers, convertible-top raising and lowering mechan- 
isms, hood- and window-raising apparatus, antenna 
reels, food mixers, electric clocks, business machines, 
refrigerators, heat regulators, air-conditioning units 
and many others. 

Most of these motors use a 6, 4, or %¢-in. shaft. 
The function of these motors is such that they must run 
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smooth and quiet, requiring close-running fits of the 
order of 0.0004-0.0007 in. In order to secure these 
it is necessary to use a spherical bearing for self- 
alignment. It is common practice to use a steel shaft 
ground on a centerless grinder to a tolerance of 0.0002- 
0.0005 in. The spherical diameter of the bearing must 
be maintained to a tolerance of 0.002-0.004 in. and must 
be concentric with the bore within 0.002-0:003 in. 
Another requirement of such an application is that 
the bearing should provide for a minimum of 1000 hours 
of operation without further attention, with a minimum 
drag under various atmospheric (dry and dusty to wet 
and humid) and temperature conditions, (—30 to 
+140 F.). Another requirement is that these parts 
be produced on a high-production basis (10,000 to 
50,000 per day for each part) at a competitive cost (1 to 
3 cents each) and of uniform quality so that they are 
interchangeable and can be installed by unskilled labor. 


PORE SIZE IS CRITICAL 


Powder metallurgy is the only process that can pro- 
vide a bearing that will meet all these requirements plus 
a number of additional features which provide better 
service. One of these is the ability to control the pore 
size and the percentage of porosity to conform with the 
viscosity of the oil used. This is of great importance, 
but many engineers are still unaware of such a feature. 
In an application wherein a part is subjected to heavy 
loads at high temperatures, it is best to use an oil of high 
viscosity, of the order of SAE 60 or 7O—105-150 at 210 
F (SSU). Onan application which runs at high speeds 
and light loads, and is required to operate at low tem- 
peratures, it is necessary to use light oils with viscosities 
of SAE 20 or lower—90-185 at 130 F (SSU). 

Self-lubricating porous bronze bearings can be made 
so that the pore size and porosity will conform with 
whatever type of lubricant is necessary. The percentage 
of porosity can be varied from 15 to 35 per cent by vol- 
ume. The pore size can be controlled by grain size 
within the range of approximately 0.0015 to 0.006 in. 
The percentage of porosity is controlled in the molding 
process by governing the rate and depth of flow, whereas 
the pore size is controlled by the type of powder used. 

Powders can be segregated by screening and normally 
run from 150 to 325 mesh. A powder that will pass 
through a 150-mesh screen will have its maximum 
grain size approximately 0.0041 in. which is 104 microns 
whereas a powder that goes through a 325 mesh screen 
will have the largest grain size, approximately 0.0017 
in. or 43 microns. The type of powder can be segre- 
gated and mixed so that either the maximum or the 


Standard Commercial Bevels 


Wall thickness, in. 45° bevel, in. 





















-020 to .030 -008 to .010 
.030 to .040 .010 to .012 
040 to .060 012 to .015 
.060 to .080 .015 to .018 
.080 to .110 -018 to .021 
-110 to .130 .021 to .024 
.130 to .160 .024 to .027 
.160 & up -027 to .031 
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AIGHT ANGLED 
HOLE MUST BE 


DRILLED. 


\ OVERALL LENGTH: 
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* Direction of pressing. 
* Direction of pressing. 
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- WALL THICKNESS 


Some hints on designing parts for fabrication by 

powder metallurgy. (Top)—dHoles at right angles to 

direction of pressing cannot be molded. (Bottom)— 

Minimum permissible wall thickness, related to length 
and outside diameter. See table below. 


minimum grain size can be used, or a combination, or 
percentage of the two, with intermediate sizes. 

The reason for controlling the porosity and pore size 
is to match the pores with the viscosity of the oil to pro- 
vide for a continuous free circulation of oil and to pre- 
vent loss by drippage. A bearing made for use with a 
heavy oil (SAE 60) would be made to 5.6 specific grav- 
ity, approximately 35 per cent porosity and with the 
smallest grain-size powders being approximately 0.004 
in. in diameter. If, however, the same type bearing was 
used on an application:requiring a light lubricant (SAE 
20) the percentage of porosity would be too great, the 


Relationship of Wall Thickness, Length and 


Diameter 





REENTRANT 
GROOVE 


(Top) Re-entrant grooves cannot be molded; the piece 
must be molded with straight sides and the groove 
machined out. (Center)—This form is also difficult 
to mold and should be finished by machining as shown. 
(Bottom) —Sharp corners are to be avoided ; minimum 


radius of fillet, 0.010 in. 


pore size would be too large to retain the lubricant and 
it would be lost as in a conventional grooved bearing. On 
the other hand, if a heavy lubricant (SAE 60) were used 





Minimum 
wall thickness, 
in. 


.032 
-040 
045 
050 
-055 
-060 
065 
.070 
-080 
-090 
-100 
110 
-120 
130 
140 
-150 
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Maximum 
overall length, 
in. 


7 
os 


Maximum 
outside diameter, 

in, 

1 

1% 

1% 

1% 

1% 

1% 






in a bearing made for a light load, the bearing would not 
have sufficient porosity nor large enough pores to permit 
free and easy circulation of oil. Consequently there 
would be a tendency for the bearing to run dry even 
though there would be an adequate supply of oil in the 
reservoir surrounding the bearing. 

A properly designed bearing must have low friction, 
high load-carrying capacity and safety against seizure 
and wear. The most important of these features is 
safety. This can be assured by a sufficient oil film 
thickness and, therefore, the most essential feature of a 


continuous fluid lubrication. 
The second consideration is high load-carrying ca- 


(Continued on page 210) 
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bearing is the proper method of providing uniform and- 
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* Functional applications in wartime have 
brought about improvements in these ma- 
terials and better techniques in using them; 
physical characteristics of emitted radiation 
and methods of excitation are discussed. 


M. A. HEIKKILA 


Market Development Division 


The New Jersey Zinc Company 


HE phenomenon of luminescence * has _ been 

known for years, but it has been principally of 

scientific interest until comparatively recent years. 
During World War II, the principles of luminescence 
were applied to many practical, functional uses, stimu- 
lating the development of luminescent pigments—both 
fluorescent and phosphorescent types—to such an extent 
that their consumption was measured on a tonnage ba- 
sis. The pigments were improved in many respects— 
increased luminescent intensities, wider range of lumi- 
nescent colors, and longer period of phosphorescence or 
afterglow—and costs were reduced substantially. 

The experience gained in designing and using lumi- 
nescent pigments in war applications—fluorescent avia- 
tion instrument dials, phosphorescent signs and mark- 
ing tapes, etc.—points to the utilization of these glowing 
pigments in their civilian counterparts—automotive, 
aviation and radio dials, safety signs and markers, etc.— 
as well as in many new applications. 

Luminescent pigments are specially manufactured in- 
organic compounds (zinc sulfide, zinc-cadmium sulfides, 
and calcium and strontium sulfides) that have the abil- 
ity to absorb radiant energy of a short wavelength and, 
after converting it to a longer wavelength, to emit such 
converted energy as visible, colored light. These pig- 
ments generally are subdivided into two major groups: 





Fluorescent, or those which emit light only during the 
time they are exposed to an exciting light source, and 


* Luminescence is the term generally applied to the emission 
of light with the absence of heat—“cold” light, in other words. 
Here, the ‘discussion is limited to photoluminescence, or the 
emission of light following the absorption of radiant energy in 
the molecular structure of a material. Each quantum of ab- 
sorbed energy raises the electron to an upper level from which 
it returns either immediately or after a period of time to its 
equilibrium state with simultaneous release of the energy in 
the form of visible light. The wavelength of the emitted light 
is always longer than that of the exciting light. 










... Luminescent Pigments 











An airplane cockpit with conventional incandescent 
lighting, showing uneven light distribution on instru- 
ment panel. 


Phosphorescent, or those that continue to glow after 
the exciting light is extinguished. This afterglow, or 
phosphorescence, may last from a few minutes to ten 
to twelve hours or longer. 

Fluorescent pigments, therefore, have no useful after- 
glow characteristics, and thereby are distinguished from 
phosphorescent pigments which emit useful afterglow. 


EXCITING LIGHT SOURCES 


The exciting light sources useful with luminescent 
pigments responding to the long ultraviolet spectral 
range are quite varied and numerous. 

Daylight is an excellent exciting light source, since it 
contains a large amount of energy in the spectral range 
from 3200A to 4000A. It cannot be generally employed, 
however, since fluorescent materials usually must be 
viewed under conditions of complete absence of visible 
light, and it is therefore used only for the excitation 
ot phosphorescent materials having a long period of 
afterglow. 

Incandescent filament lamps are a reasonably satis- 
factory source of exciting light and the ordinary tung- 
sten filament lamp, equipped with a nickel-oxide glass 
filter, may be used. It puts out more ultraviolet light 
if burned at overvoltage, as in the photoflood lamp. The 
2-cell or 3-cell flashlight, suitably filtered, provides a 
weak source of exciting light. The ordinary automo- 
bile headlight, suitably filtered, furnishes a moderately 
strong source of exciting light. 

Argon glow lamps have: an appreciable amount of 
their total radiant energy in the long ultraviolet, and 
are therefore satisfactory sources for exciting lumines- 


Phosphorescent flashlights are easy to find 
in the dark after excitation; similar ad- 
vantage applies to phosphorescent switch- 
plates, outlet fittings and other electrical 
adjuncts. 
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and Some of their Uses... 





The same cockpit with fluorescent dials excited by 
“black” light, providing suitable illumination for 
good visibility with dark-adapted eyes. 


cent materials. Again, best results are obtained if they 
are suitably filtered by a nickel-oxide glass filter. 

Mercury-vapor lamps have been most widely used for 
excitation. The high-pressure mercury arc is particu- 
larly rich in long ultra-violet energy and has been fabri- 
cated in varying sizes, including 100 watts, 400 watts 
and, by water cooling, 1000 watts and even more. 
Again, for satisfactory use with fluorescent materials, 
such sources must be filtered with nickel-oxide glass 
filters. 

Fluorescent tube lamps developed within recent years 
also serve as a most satisfactory source of exciting light, 
and they are most widely used at the present time. The 
fluorescent lamp consists of a low-pressure mercury arc 
—emitting most of its energy at 2536A—confined with- 
in a glass tube, the inner surface of which is coated with 
a luminescent powder which converts the short wave- 
length energy of the mercury arc into visible light. The 
manufacturers have developed a _ special phosphor 
“300BL” which converts most of the 2536A energy to 
3000A, giving an efficient source of long ultra-violet 
light. These low-pressure mercury arcs can be made in 
a wide variety of sizes, the smallest of which is a 4-watt 
unit designed for operation on a 24-volt battery circuit 
and known as the RP-12 bulb. This is the one most 
used in the military application of luminescent materials. 

Phosphorescent pigments, when used for their after- 
glow properties only, may be exposed to any light source 
(daylight, lamplight or “‘black’’ light) for excitation to 
phosphorescence. However, if the fluorescent as well 
as the phosphorescent characteristics are to be utilized, 
one of the “black” lights mentioned above must be used. 

Fluorescent pigments lend themselves readily to the 
preparation of fluorescent paints and lacquers, paper, 
plastics, printing inks and pastes, and coating materials. 
These pigments are now available in a number of dif- 
ferent fluorescent colors ranging from blue to red. The 
daylight color generally differs somewhat from the fluo- 
rescent color, but the daylight color may be modified 
with very small amounts of suitable dyes or pigment 
colors. Airplane dials, utilizing war-developed “black” 
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lights, are a logical fluorescent pigment application. One 
of the major air lines now has been operating with flu- 
orescent instruments for approximately a year. 

Fluorescent radio dials for the home receiving set are 
also in the design stage. One lamp manufacturer, con- 
vinced that there is a place for fluorescence in radio, has 
developed a new “black’”’ light especially for radio use 
This lamp is self-starting and does not interfere with 
radio reception. Undoubtedly next year’s models will 
have fluorescent dials, and possibly attractive decorative 
effects. 

The lack of a “black” light that operates from a 6- 
volt battery, however, is temporarily holding up the 
adoption of fluorescent pigments for marking automo- 
tive instruments, although available “black” lights can 
be used with suitable transformers or vibrators where 
the small increased cost is no factor. 

Instrument dials may be processed by any one, or 
combination, of several methods—silk screen printing, 
dusting or bronzing, by wiping to fill etched or recessed 
markings, reverse-plate printing with non-fluorescent 
inks on pigmented plastic sheets, paper, glass or other 
surfaces (for front-lighted applications), etc. 

Other anticipated uses for fluorescent pigments and 
“black” light include interior decoration and theatrical 
effects using fluorescent paints, wall paper, draperies, 
upholstery, floor coverings, lamp shades and bases, stat- 


Luminescent radio dials and decorative treatments may 
be excited by ultraviolet light from sources installed 
within the set. 
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Lamp shades and lamp bases, 
using phosphorescent pigments, 
continue to glow in the dark- 
ness after the light is ex- 
tinguished. The shade and 
base on the larger lamp 
are of phosphorescent plastic, 
while the other two are phos- 
phorescent paper coated inside 
with a very bright, short-after- 
| glow pigment and on the out- 
| side with a luminescent decora- 
tion on a long-afterglow pig- 
ment coating. 





uary, and other luminescent articles. In advertising and 
display, including product packages and labels, many 
unusual, attractive effects can be obtained with fluores- 
cent pigmented papers or plastics in combination with 
fluorescent or non-fluorescent inks. 

Phosphorescent pigments may be divided into two 
groups, those having a short afterglow (up to two 
hours) and those having a long afterglow (6 to 10 and 
12 hours, or longer). 

Short afterglow phosphorescent pigments, being some- 
what coarser in particle size than the fluorescent pig- 
ments, are not as_ easily fabricated into printing inks. 
They do, however, make suitable paints, paper and tex- 
tile coatings, and silk screen pastes, and are readily in- 
corporated into plastic compounds. Phosphorescent 
colors are limited to greens and an orange. 

Long afterglow phosphorescent pigments are coarser 
in particle size than the short. afterglow pigments, and 
lend themselves best to incorporation into plastics, for 
silk screen pastes, and spraying paints. These pigments 
are available in phosphorescent blues and blue-greens. 

The daylight colors of both types of phosphorescent 
pigments generally are off-whites and pale greens 
which, of course, can be modified somewhat with very 
small amounts of suitable dyes or pigment colors. 

Phosphorescent switch plates, outlet receptacles and 
plugs, push buttons, lamp shades and fixtures, cord 
pulls, flashlights, telephone handsets, signs, and marking 
tapes are types of applications that help finding these 
e | items in the dark and add to safety of movement in 
darkness. Nameplates, escutcheons, medallions, and 
product packages and labels can be made more effective 
with the use of phosphorescent pigments. 

Most of the phosphorescent articles can be molded 
plastics, spray painted on stock items using phosphores- 

















128 





tapes. 














cent paints, or covered with strips of phosphorescent 
Decalcomanias, coated papers, or silk screen 
printing are usual methods utilized in the preparation 
of printed matter of the various kinds described. 





World’s Largest Aluminum Rotor 


In the process of design- 
ing and building some 
special motors for automo- 
bile body presses, engineers 
of the Reliance Electric & 
Engineering Company have 
just completed the pressure- 
casting of what are believed 
to be the largest aluminum 
rotors in the world. Use 
of pressure-cast units per- 
mitted a nearly 100 per cent 
increase in their size for 
application in motors of 
correspondingly greater 
horsepower. Now a new 
high has been scored with 


the announcement of the 
pressure-casting of rotors 
of 30 in. diameter. The 
pressure-casting process 
makes a one-piece assembly 
of rotor laminations and 
cast aluminum windings, 
with consequent rugged- 
ness. The picture shows 
two sizes of pressure-cast 
aluminum rotors: a 5%-in. 
rotor, used in a 1%4-hp., 
1800-rpm motor, and the 
new 30-in. rotor which will 
go in special-purpose 250- 
hp., 360-rpm motors for the 
new automotive presses. 
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Designing with 





BERYLLIUM COPPER 


for Spring Components 
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IMITATIONS inherent in ordinary spring mate- 
‘ rials and conventional spring-making processes 

presented a serious war-time problem in the de- 
velopment of certain types of radar, radio and commu- 
nication equipment. Urgent needs arose for forms and 
types of springs that could be made only imperfectly 
and required an excessive amount of hand labor and 
machining. Lack of uniformity resulted in expensive 
and time-consuming adjusting and final rejection of too 
large a number of pieces produced. Through engi- 
neered development of beryllium copper many of these 
new spring forms became practical, low in cost and com- 
pletely satisfactory in service, opening up an entirely 
new and wide field of use for this unusual spring ma- 
terial. 

Physical properties of beryllium copper are now well 
known and its advantages over other spring materials 
have been well and frequently described. Not so well 
known is one special property not shared with any other 
spring material—the special property that accounted for 
an outstanding cost-reduction contribution in war equip- 
ment. This special property arises from a metallurgical 
situation appearing to date only in berylliiim copper : the 
opportunity through special heat treatment to complete- 
ly stress-relieve beryllium-copper springs during hard- 
ening. In practice, this means the elimination of (a) 
springback as a factor in fabrication, and (b) distortion 
as a problem in hardening. With specialized spring 
manufacturing methods and equipment engineered to 
the special capabilities of beryllium copper, the result is 
springs produced in wanted shapes or forms at lower 
cost than is possible with ordinary methods, and made 
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* Stress-relief hardening technique for 


beryllium copper offers an important cost- 
reduction opportunity in making a variety 
of useful forms in production quantities. 


R. W. CARSON 
President 
Instrument Specialties Co., Inc. 


in production quantities to much closer tolerances and 
greater uniformity. 

The special advantages of stress-relief hardening or 
micro-processing are more apparent in producing shapes 
where springback ordinarily would be large and hand 
correction necessary : bending to a large radius, making 
parts from thin stock, or forming to an intricate design. 
A typical example is the radar grounding strip shown 
in Fig. 1. In such parts it is essential for all fingers in 
the entire strip to be in line, and the mounting surface 
must be true and flat for proper assembly. 


Partial finger at SR a 
prox 
ends acceptable aa” 








DEVELOPED 
BLANK 


‘0140799 5 holes 
J 10005 





Fig. 1—Radar grounding strip punched from thin 
beryllium copper strip, an example of precision fabri- 
cation without necessity of hand correction. 
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Two manufacturing methods are now available to 
produce this type of part economically in beryllium cop- 
per. One method for limited quantities (usually under 
1000 parts) uses a die with a single punch and a special 
indexing set-up to hold spacing between fingers accu- 
rately. By this means finger position relative to mount- 
ing holes can be held to a tolerance of 0.005 in. regard- 
less of the number or width of fingers. 

For larger quantities, usually when the total number 
of fingers is more than 5,000 to 10,000, a die set with 
multiple punches can be used to reduce still further the 
cost per _ Where the length of the piece is less 
than 4 or 5 in., the part often can be made on a progres- 
sive die with pierce, bend and cut-off stages, producing 
a completed part (ready for hardening) with each stroke 
of the press. Parts are cut from the width of the strip 
with grain direction parallel to the fingers. 

When the design requires strips longer than 4 or 5 
in. (the maximum strip width readily available) parts 
must be made the long way of the stock. Grain direc- 
tion is no factor since it has relatively little effect with 
the special heat-treating operation used in micro-proc- 
essing. However, difficulties in feeding and indexing 
such long lengths ordinarily require separate operations 
for piercing and bending which increases the cost. 

A wide range of finger forms is readily produced in 
heat-treatment to closer tolerances than are obtainable 
from forming dies. In the hardening operation the fin- 
gers are set to the desired shape without allowance for 
springback. Finger forms made up of relatively large 
radii blending into the mounting surface are often pro- 
duced without any preliminary bending operation. How- 
ever, for stock thickness heavier than about 0.010 in., 
or where a formed radius is less than 10 times the stock 


Ref 
Mounting hole 


+0002 
1150 -0000 di 
ene. Fingers may be flat 


~ JB. Free position 


flat blank 


Ss 
8 -9_— 
Ss S| 


A 
4 


5 10.002 | 
mess | adapt 
O07 ret 221 

O01 PP A.----3,575 “8008 4-Q01) max 
” 48 Fingers 
oo equally spaced 
. , within 0005 
Rae 


40.003 


| No burrs on inside | 


. _. Bop fet... 0125 40.010 
SEC . DETAIL OF FINGER 
ECTION A-A 


Fig. 2—Sliding contact made from beryllium copper 
to tolerances which are possible only because of its 
peculiar stress-relief hardening characteristics. 
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thickness, lower overall costs may result from using a 
preliminary bending operation. 

The outstanding advantage of this method of manu- 
facture applied to beryllium copper is that the strips are 


Fig. 3—Beryllium-copper contacts like this were 

originally developed for electrical applications but are 

also useful as hydraulic seals, ball-bearing spacers, 
contacts in tabulating machines, and elsewhere. 
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Fig. 4—Another example of precision fabrication of a 
spring contact by micro-processing from beryllium- 
copper sheet. 
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flat, true and straight with all fingers accurately in line. 
No expensive hand correction is needed and all parts 
are uniform. Fabrication is entirely mechanical, not 
dependent on the skill, judgment or care of an experi- 
enced operator, and is therefore well adapted to high 
production requirements. Finished parts readily with- 
stand handling, shipping, inspection and assembly with- 
out damage, and will retain initial spring tension with- 
out relaxation or drift. 

Sliding contacts such as shown in Fig. 2, first devel- 
oped for radar, illustrate another form readily obtain- 
able with micro-processing. These parts are made from 
flat blanks such as used in grounding strips but formed 
lengthwise to a cylindrical shape. As a further modifi- 
cation of this type the fingers may be bent back inside 
or outside the mounting surface as shown in Fig. 3. Al- 
though developed initially for radar use these designs, 
with the close tolerances obtainable, cut costs in such 
commercial applications as hydraulic seals, ball-bearing 
spacers, electrical contacts in tabulating machines and a 
variety of other mechanical uses. 

As compared with ordinary methods for producing 
such parts, micro-processed beryllium copper has in 
many instances cut costs by 90 per cent or more. In one 
specific case, a bronze part machined from tubing was 
replaced with a micro-processed part held to closer tol- 
erances at a saving of nearly $2.00 per part. Obviously 
such a high-cost piece in bronze has relatively little ap- 
plication outside the one special radar part, but the low- 
cost, beryllium-copper piece can be used to simplify de- 
sign and improve performance in a variety of places. 

Such forms are easily produced in any stock thickness. 


Parts can be made with smaller wall thickness than by’ 


machining, the only limitation being the difficulty of 
punching the slots in flat strips. Material less than 
0.004 in. thick with narrow fingers may offer some diffi- 
culty in holding tolerances on finger spacing. Formed 
diameters up to 6 or 8 in. can be produced in any stock 
thickness, however. 

Another form shown in Fig. 4, a circular plate with 
radial fingers, can also be made at low cost to unusually 
close tolerances on formed dimensions by micro-proc- 
essing. Fingers may be formed by shearing or by punch- 
ing out slots of uniform width. Special indexing equip- 
ment is available for use when quantities required are 
too small for full production tooling. Tolerances ob- 
tainable on formed dimensions are the same whether 
quantities are large or small. 

In all of these types of parts press operations require 
that the slot width be at least twice the stock thickness 
and not less than 0.030 in. for minimum tool cost. When 
essential on thin stock, width of slot may be reduced to 
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Physical Properties of Some Spring Materials Used in Electrical Equipment 





* Drift is the change in position under a given load and time expressed as percentage of load deflection. 





Max. 
Design Conductivity, operating Relative 
stress % temp., F. Drift*, % 
75,000 4 300 BS 
70,000 28 300 05 
50,000 15 200 12 
30,000 25 175 .20 


20,000 100 150 30 


0.015 in. 


On formed dimensions, tolerances can be 
specified that are only a fraction of the amount ordi- 
narily allowed for springback. For example, the posi- 
tion of the outer end of a finger 3 in. long of 0.004 in. 


stock can be held to 0.008 in. Variations in formed 
dimensions will be still less with heavier stock, but will 
increase with finger length. Diameters of cylindrical 
forms can be held to 4g in. per inch of diameter in 
0.010 in. stock and still closer on heavier material. 

With such close tolerances obtainable, it is often more 
desirable to specify the force or pressure wanted in the 
working position, allowing some adjustment in free posi- 
tion. Large deflections from free position are desirable 
in such instances. The greater the deflection, the 
smaller will be the effect of variations in free position. 
Defléctions will usually be limited by the design, assem- 
bly problems, and safe stresses for the material. Work- 
ing stresses for micro-processed parts may safely go as 
high as 70,000 Ib per sq in. under good conditions, but 
should be kept under 60,000 Ib when parts must be plat- 
ed or when service temperatures exceed 225 F. 


PLATING, BRAZING AND SOLDERING 


Beryllium copper can be silver plated without diffi- 
culty, but considerable care must be exercised to avoid 
damage in handling parts made from thin stock. Ex- 
cessive acid-dipping in preparation for plating can easily 
remove enough metal to change the load test. A heavy 
silver plate (over 0.0003 in.) should be avoided since 
the silver on the surface will be subject to maximum 
working stresses. Electro-deposited silver is a very poor 
spring material, and even a thin plate will sacrifice some 
of the beryllium-copper properties otherwise obtainable. 

Silver brazing is usually unsatisfactory on beryllium- 
copper parts and must be avoided when the metal near 
the brazed joint is subject to stress in use. Brazing heat 
over-ages and anneals beryllium copper, instantly de- 
stroying its hardness. Spring properties can be only 
incompletely restored by quenching the brazed assembly 
from 1450 F, and considerable distortion will usually be 
encountered. Soft soldering can be used without affect- 
ing the properties of micro-processed beryllium copper 
in any way provided the soldering temperature is under 
600 F. Soldering in an oven or with an iron is prefer- 
able to heating with a flame. 

Beryllium copper has many advantages over various 
other spring materials useful in producing types of 
formed parts described here, as shown by the compara- 
tive physical properties given in the accompanying table. 
In the design of these parts, a low modulus is desirable 

(Continued on page 216) 
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GOOD ENGINEERING 


* Consideration of the user’s point of view and of fundamental purposes 


helps the designer to avoid unnecessary controls and other refinements; 


forethought on the designer’s part can also reduce maintenance troubles. 


design has been to accent more and more the 

functional aspect of the product until today the 
trim, sleek, streamlined machines veritably reek with 
efficiency. However, all too often the streamlined hous- 
ing conceals a mechanism in which the functional aspect 
has been neglected. “Neglected” hardly is the correct 
word because in many cases the trouble results from 
“over-engineering” caused by a lack of a complete appre- 
ciation of the manner in which the device is used as well 
as an appreciation of the mental and physical capabili- 
ties of the people who will use it. 

Appreciation of the consumers’ tastes and abilities has 
been realized by many large manufacturers and has led 
to the comprehensive questionnaires which have been 
circulated widely and analyzed carefully at great ex- 
pense, by the automobile manufacturers. Such a proce- 
dure, however, would be inadequate and unsatisfactory 
for most electrical equipment manufacturers because 
their consumer market is more difficult to reach and 
usually an operator is not as opinionated on the milling 
machine he runs as he is on his automobile. Instead, 
one of the greatest sources of information lies at the 
finger tips of most product designers in the practical, 
experienced men and women in their own machine shop, 
assembly and maintenance departments. If the product 
designer only will take time to cultivate these individuals 
and make them feel that their opinion is respected he 
will be amazed at the wisdom so obtained. All too often 
details and procedures which he thinks are self-evident 
actually are not so to the using public and conversely he 


" [aesien as teen the years the trend in product 


‘ often provides unnecessary safeties and interlocks to 


protect the machine from improper use which rarely, if 
ever, occurs. Women assemblers and foreladies are 
even more valuable critics than men because they are 
not as intrigued by a complicated mechanism and are 
more likely to ask the embarrassing question, “Why 
do it the hard way?” This rude awakening leads to 
simplicity which is synonymous with good engineering. 


DESIGNING A FUSE REDUCER 


As an example, in the design of a fuse reducer, con- 
sisting of a pair of fuse clips which can be inserted in a 
standard fuse cutout to permit the use of a fuse of lower 
rating without changing the fuse panel, it was decided 
that clamp-type contact was desirable between the fuse 
panel and the reducer as well as between the reducer 
and the fuse. Therefore a clamp was provided to lock 
the reducer in the fuse clip as well as a screw to clamp 
the fuse in the reducer itself. Once the reducer was 
installed in the fuse clip it was not to be disturbed and 
subsequent fuse replacements were to be made by loosen- 
ing the screw holding it in the reducer. The problem 
was to prevent the maintenance man from loosening 
the clamp holding the reducer in the clip instead of 
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Fuse reducers making it possible to use fuses of a 
size smaller than the fuse clips are intended to hold. 


loosening the screw holding the fuse. The engineering 
department’s solution was to design the clip-clamping 
bolt in such a manner that it would require a special tool 
whereas the fuse-clamping screw could be operated with 
a screw driver. Such a solution was foolproof and 
basically sound from an engineering standpoint. How- 
ever, when the problem was discussed with the main- 
tenance department they objected strenuously to the idea 
of being forced to carry a special tool and asked “How 
serious would it be if the wrong screw were loosened 
inadvertently?” Obviously the only answer is that the 
work of replacing the fuse would be slightly greater but 
would cause no damage to the equipment or injury to 
the operator. 

Hence the idea of the special screw was discarded 
and the problem was solved by use of contrasting colors 
which focused the attention on the proper screw. The 
reducer, the clip-clamp, and its clamping screw were 
copper-plated to blend with the fuse clip and the fuse- 
clamping screw cadmium-plated, causing it to stand out 
and cry for attention. This solution has proved ex- 
tremely satisfactory and, though not as foolproof as 
the special screw, met the criterion of good engineering, 
namely, simplicity. 

Another example of this simplicity can be found in 
the door-interlock switch. The functional requirement 
of a door-interlock switch is to open a high voltage 
circuit when a guard door is opened, protecting the 
operator. The only time this switch actually must break 
any current is in those rare instances where the operator 
fails to turn off the circuit before opening the door. It 
is a safety device in the true sense of the word so that 
any failure of the switch itself must open the circuit, 
and it must not stay closed when the door is opened. 
Until recently the interlock switch merely was an adap- 
tation of the snap switch which was held in the “on” 
position by the pressure of the door on a projecting pin 
or button. Any arcing or spring failure, though im- 
probable, could cause the contacts to lock in the closed 
position so that the door could be opened without open- 
ing the high voltage circuit, causing a hazard. Even 
neglecting the safety factor, the adaptation of the stand- 
ard switch to the door-interlock represented unnecessary 
costs in that the standard switches provided quick make- 
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and-break capable of interrupting current many times 
without injury whereas the demands of an interlock 
switch were not so exacting. 

One manufacturer attacked the door-interlock switch 
problem from a functional angle to produce a low-cost, 
foolproof device. It consists of two contacts. mounted 
on the door frame in the form of a V and insulated from 
each other. A metal disk is mounted on a spring at- 
tached to the door in line with the V so that when the 
door is closed the disk seats on the V, completing the 
circuit between the two stationary contacts. The sta- 
tionary contacts are wired in the circuit so that it is 
broken by the door opening. Such a solution eliminates 
all the unnecessary details of a standard switch and pro- 
vides one which cannot freeze in the closed position and 
any failure of the switch will open the circuit. 

Not only can component parts be designed with an 
eye toward simplicity but, even more important, com- 
plete electrically energized machines can be improved 
greatly if the user’s viewpoint is appreciated more fully. 
This is particularly true of automatic or semi-automatic 
metal-working equipment. As an example, consider 
the more or less universal design practice on millers. 
Some years ago these machines, as almost all machine 
shop equipment, were belt-connected to a common line 
shaft. The demands for greater flexibility were an- 
swered by integrally powered machines giving wider 
speed variations and finger-tip control. Today even the 


Common terminal strap combined with 
solderless connectors provide a conveni- 
ent test point and facilitate the removal 
of sub-assemblies for servicing. 
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simplest, all-purpose millers use two motors, one driving 
the cutter spindle and the other driving the table feed 
screws. 

As a result, the millers are really beautiful machines, 
capable of being adapted to production machining when 
operated by a semi-skilled mechanic. However, this 
foolproof performance is obtained by greatly complicat- 
ing the control devices. Interlocks which protect the 
machine, the tool, and the work from even the most 
stupid handling are provided so that nothing can go 
wrong as long as all the controls are adjusted properly 
so that they can perform their intended functions. Such 
machines fill an important place in industry where a 
large installation of millers is used to perform mass- 
production machining and where the cost of a main- 
tenance department thoroughly familiar with the ma- 
chines is justified. 

However, in many instances, the miller represents 
only one tool in the machine shop and at most the shop 
will contain four of different capacities, usually pur- 
chased at different times or from different manufac- 
turers, each having slightly different controls. There- 
fore, when trouble develops in the control circuit, a man 
not too familiar with the circuit must service the ma- 
chine, usually under pressure to get it running again 
as rapidly as possible. The net result is that many of 
the interlocks, overload devices, and remote control 
switches are jumpered out of the circuit, never to be 
returned. Such a procedure is unavoidable when the 
controls become too complicated and is extremely un- 
desirable because often safety features are eliminated 
along with convenience features. 

Many product designers will argue that such a condi- 
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General Electric Co. 
Safety door interlock switch designed to interrupt 
control circuits when access doors are opened. 


tion is the result of stupid servicing and should not be 
considered in the design. Actually it is a condition that 
cannot be ignored and those designers who appreciate 
it will find their products most universally accepted. 

To the writer it appears that the demands of the metal- 
working industry would be met most effectively if the 
machine tool manufacturers would build tools incor- 
porating necessary safety controls but designed for 
use by toolmakers and experienced machinists, elim- 
inating all interlocks now provided to protect the work 
from the inexperienced operator. These would com- 
plement the excellent semi-automatic and automatic ma- 
chines now available for mass-production work. 

All too often refinements and simplifications of elec- 
trical products are forced on the manufacturer by the 
user instead of the designer anticipating their troubles 
and problems. An example is found in the development 
of high-cycle tools. When these tools, operating at 180 
cycles per second, were first introduced they received 
almost immediate acceptance by the automobile industry 
because they were suited admirably for the speed de- 
manded by the assembly line. The designers of these 
tools felt that they needed only short-circuit protection 
because the operator could feel when the tools were over- 
heating and certainly he would not be stupid enough 
to hold the tool on locked rotor long enough to injure 
the motor. Therefore high-cycle tools were provided 
without any built-in electrical or thermal protection. 

The net result was that the motor: manufacturers were 
forced to maintain a large armature-rewinding  depart- 
ment to maintain high-cycle tools. The operators, when 
delayed by some minor mishap on the assembly line, 
crowded their tools trying to catch up and did not have 
time to worry about what was happening to the tool. 
In many instances the condition was aggravated by using 
slightly undersized toqls so as to reduce the weight 
of the tool and the fatigue of the operator. In any 
case motor burnouts occurred but the high-cycle tool 
manufacturers were not too much concerned because 
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they felt that the failures were the fault of the user, 
not of the tool. Such a conclusion was correct but it 
did not alleviate the bad name the tool and its manufac- 
turer was receiving in industry even though the tools 
were not being used in the manner intended by the 
designer. 

The solution to this problem was found by the users, 
not by the tool manufacturers. Inherent overload and 
short-circuit protection in the form of specially designed 
fuses were installed by the automobile manufacturers in 
each of their high-cycle tool lines so that when dam- 
aging conditions were approached, the fuse operated, 
protecting the tool. Once the answer was presented to 
the high-cycle tool manufacturers they adopted the 
solution very rapidly and provided the protection in 
the tool itself. 

The instances cited have been more or less unique 
to a particular branch of the electrical industry but 
similar examples could be found in almost every phase 
of product design. However, one fault that can be found 
with almost all product design has been fostered by 
the trend toward streamlined devices. In this sweep 
toward sleek functionalism the misconception has devel- 
oped that dependability can be accented by making 
servicing or repair in the field virtually impossible. The 
fallacy of such a position has been proved forcibly by 
the experience of recent years gained with military 
equipment. Certainly these devices were given by their 
designers and manufacturers the greatest degrees of 
accuracy and dependability under the most adverse oper- 
ating conditions, yet they were serviced satisfactorily 
by men who had been introduced to the fundamentals 
only a few months before. This brilliant service record 
was produced by the generous use of component integral 
assemblies, readily removed for convenient servicing, 
and accurate, complete, and detailed service manuals. 


SAFEGUARDNG CONNECTIONS 


Industry could profit greatly by adapting these war- 
developed solutions to other tough problems. Sealed 
sub-assemblies such as in the electric clock and the gal- 
vanometer in instruments were in common use before 
the war but many product designers have ignored their 
possibilities. One objection to such a procedure was 
the danger of the wires being connected incorrectly in 
replacement, causing serious trouble, but the progress 
made in the connector art has eliminated this objection. 
Polarized connectors, capable of handling as many as 
fifty connections in a single outlet, not only prevent 
mistakes in connection but, even more important, have 
simplified greatly the job of sub-assembly removal and 
replacement. These connectors and simplified wiring 
devices have opened new vistas to the product designer. 
With them it is possible to remove from the machine 
complicated or delicate sub-assemblies so that they can 
be checked and serviced conveniently by the user or re- 
turned to the factory for repair. 

The importance of complete and concise service man- 
uals is another lesson we can learn from the war. These 
manuals are invaluable in building customer good-will, 
particularly for devices sold to industry. Some com- 
panies assume they are unnecessary because they have 
service shops conveniently located throughout the coun- 
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try but, even so, the money spent on service manuals is 
money well spent. Too frequently service is needed 
when the service man is not available, causing irritating 
shutdowns. Even more important, many shutdowns 
can be avoided completely if the man maintaining the 
machine thoroughly understands it. With such knowl- 
edge causes of trouble can be recognized before they 
cause shutdowns, thereby increasing the customer’s con- 
fidence in the machine and the manufacturer behind it. 

These service manuals should be so complete that 
they are intelligible to even the uninitiated. One manu- 
facturer, for example, conveniently supplied the voltages 
to be expected at the various points on his electronic 
welding timer but omitted the small detail that a high- 
resistance voltmeter should be used in checking these 
voltages. The maintenance man in the plant where 
the timer was installed had serviced little, if any, elec- 
tronic devices. Voltage readings made with a low- 
resistance voltmeter indicated that trouble was present 
in the timer and, when he could find nothing wrong, 
the timer went back to the factory, causing the welder 
to be shut down. The factory reported that the timer 
was perfect so that trouble was looked for and found 
elsewhere. 

The shutdown and delay could be attributed only 
to the lack of knowledge of the maintenance man, but 
the production records showed that the welder was shut 
down because the timer was returned to the factory for 
repair. Hence the timer received a black eye from the 
front office and the maintenance man lost confidence in 
his ability to service the device, all because the writer 
of the service manual assured that the user was as 
familiar with electronics as he and that the type volt- 
meter to be used in checking the device was self-evident. 


ACCESSIBILITY FOR MAINTENANCE 


All too often the overall size of the unit is reduced 
to a point where satisfactory servicing is impossible. 
An example is an induction heater having a cabinet 3 ft. 
long, 2 ft. wide, and 3 ft. high with a small door in 
the back. Since the door is not wide enough for a 
normal man’s shoulders any maintenance at the front of 
the cabinet must be done with one hand 3 ft. away 
from the shoulders. This is so inconvenient that the 
equipment in the front end of the cabinet is neglected 
until trouble develops. The designer probably assumed 
that nothing would go wrong so that little attention 
was paid to accessibility. However, if he had taken a 
little less optimistic attitude and designed the door wide 
enough for convenient access, he would have simplified 
the maintenance man’s job materially without sacrificing 
any desirable features. 

Accessibility and convenience for maintenance should 
not be shunned as being indicative of lack of the de- 
signer’s confidence in the machine, but rather an intel- 
ligent appreciation of the fact that the best maintenance 
and care will be obtained when the component parts are 
accessible. Certainly the potentiometers and contin- 
uously recording instruments used to control and record 
heat-treating processes represent sensitive, accurate in- 
struments that require the highest degree of skill and 
knowledge to maintain. Yet the manufacturers provide 
these units with hinged assemblies capable of being 
swung out in the open for convenient mairitenance and 
inspection. It is true that the units can be locked in 
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position to prevent tampering by unqualified persons, 
but whether the unit is locked or not is left to the dis- 
cretion of the user. This procedure has proved more 
than satisfactory with these sensitive instruments so 
that their lesson and experience could be applied to the 
whole electrical industry and particularly to that branch 
designing and producing industrial equipment. 

No one should construe this plea for simplicity and 
ready serviceability in electrical products as a request 
that any safety features should be disregarded. Cer- 
tainly the loss of one life or even of one limb cannot be 
condoned. However, in the very simplification of the 
product the chance of the safety features remaining un- 
touched by the user is enhanced. On the other hand, if 
he is forced to jumper out or remove controls so that 
he can maintain the machine, he may inadvertently re- 
move some safety devices deemed necessary by the 
designer. Hence the plea for simplification is, indirectly, 
a plea for the protection of the user. 

Unfortunately the product designer is sometimes too 
close to his product to see it in its true light. Therefore 
he must avail himself of the opinion of those around 
him. Of course, the sales department must be con- 
sulted but their views must be interpreted because they 
are concerned with availability, competition and other 
matters extraneous to engineering quality. In addition 
to the sales department the employees not directly con- 
nected with the engineering department can furnish a 
wealth of information. Particularly those practical peo- 
ple who have worked with their hands and who, though 
experienced and loyal employees, may not be too familiar 
with the why’s and the wherefore’s of the products manu- 
factured by the company. These people can give the 
product designer a representative cross-section of his 
consumer market. Then, of course, once the product is 
on the market, all complaints and criticisms received 
from the field should be investigated with extreme care, 
always assuming that the machine is at fault until proved 
otherwise. Most experienced product designers realize 
that, no matter how stringent the laboratory tests may 
be, field experience invariably proves more informative, 
and often uncovers unsuspected “bugs.” If the product 
designer will follow such a procedure he will be able 
to see his brain child in its true light and realize that 
truly good engineering is synonymous with simplicity. 


Leeds & Northrup Co. 






Sensitive temperature indicating and recording con- 
trollers are hinged to swing out from their cases for 
convenient servicing. 
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Will Aircraft Electrical Systems 


Influence Industrial Usage? 


* Reduced weights throughout, higher speeds of motors, va- 
riable-ratio drives, and entire lines of auxiliary equipment 
for higher frequencies are among wartime developments. 


C. J. BREITWIESER 
Design Engineer 
Consolidated Vultee Aircraft Corporation 


ANY of the components of aircraft electrical 
M systems may have widespread application and 
a marked influence on the design of industrial 
equipment. Aircraft systems are highly specialized, ex- 
pensive, comprising odd voltages and designed for short 
life as compared with industrial systems. The design 
of an aircraft electrical system is predicated upon the 
greatest “in-the-air” reliability and utility for the mini- 
mum of weight and complexity. Aircraft manufacturers 
are frequently accused of a lack of interest in either 
cost or long life—only weight. 

Weight in aircraft is cost. Weight costs payload. It 
is the payload that makes the money for the commercial 
airplane and it is payload that delivers the bombs for 
the military airplane. The aircraft manufacturer is, 
therefore, willing to pay more for less. The cost per 
pound on many pieces of aircraft electrical equipment 
is more than a hundred times the cost per pound on an 
equivalent piece of industrial equipment. This is be- 
cause the aircraft dollar is not just buying equipment 
but is buying weight reduction. 


DESIGNED LIFE OF EQUIPMENT 


Aircraft equipment is designed for short life. Long 
life must be paid for in weight and, consequently, air- 
craft electrical equipment is usually designed for a life 
period no longer than the usual servicing period for the 
equipment with which it is to be associated. 

For example, if a military airplane uses an engine 
which must be completely overhauled at the end of 500 









Fig. 1—Rotor and stator 
of a \4-hp, 3-ph, 400- 
cycle motor for intermit- 


tent duty; wt., 0.305 Ib. 
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Fig. 2—A 3-hp, 3-ph, 400-cycle motor for 
continuous duty, weighing 6.8 lb, and a 
3-hp, 3-ph, 60-cycle motor weighing 105 Ib. 







hours, then the electrical equipment associated with 
that engine will be designed for a 500-hour overhaul 
period also, providing, of course, that this results in a 
reduction in weight and no sacrifice in the reliability 
throughout the 500-hour period. 

This example must not be taken too literally for there 
are certain modifying factors in each case, such as avail- 
ability of service facilities, spares, accessibility, etc., all 
ot which must be balanced against the weight saving. 

The fact that aircraft equipment is usually designed 
to last just as long as the associated aircraft component 
—and no longer if it costs weight—has given rise to 
the expression that, “aircraft electrical equipment is 
designed to fail.” This is more or less true, and it is 
also to be noted that the “failure” itself has been “‘de- 
signed.” 

Although aircraft equipment is usually of limited 
life it must not fail suddenly and without warning. The 
failure must be of a type of slowly decreasing efficiency, 
increased noise or vibration, increased jerkiness of 
operation or some other form of wear which gives 
ample warning before the apparatus completely fails. 

It is because of the specialized design, relative short 
life, and high cost that most aircraft electrical equip- 
ment is not directly suitable for industrial applications ; 
however, many of the designs and developments, par- 
ticularly in the aircraft alternating-current systems, may 
greatly alter industrial designs and be applied in some- 
what modified forms. 

In large aircraft there is a trend toward a-c elec- 
trical systems. A greater similarity of industrial and 


Fig. 3—A 16-hp, 3-ph, 400-cycle 
motor for continuous duty, weigh- 
ing 20.25 |b. 
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aircraft electrical applications exists in the large sys- 
tems. Furthermore, some of the greatest advances are 
being made in the large aircraft a-c systems. Some of 
the factors which are influencing this trend will be 
discussed. 

As an aircraft increases in size, the weight of the con- 
ductors becomes a major consideration. Conductor 
weight is more directly influenced by voltage than any 
other factor. In general, conductor weight varies di- 
rectly as the square of the transmitted power, and 
inversely as the square of the voltage. This is, of course, 
modified by such factors as permissible voltage drop, 
insulation requirements, etc. 

The importance in large aircraft of the effect of volt- 
age on conductor weight may be observed in Table I 
which compares a 28-volt d-c system with a 208-volt 
three-conductor, 3-phase system. Efficiency and power 
factor, as well as voltage, have been taken into consid- 
eration. 

In an airplane it is impractical to attempt to use wire 












Table I—Influence of Voltage on Weight of 
. Aircraft Conductors 








Distance Conductor 

Voltage ft Horsepower weight, Ib 
28, d-c 10 Y, 0.06 
208, 3-ph 10 , 0.18 
28 10 1 0.06 
208 10 1 0.18 
28 50 % 0.40 
208 50 3 0.90 
28 100 [ 1 24.0 
208 100 1 2.4 
28 500 10 3,750.0 


208 500 258.5 
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Fig. 6—Synchronous speeds of a-c machines with 


Fig. 4—Variation of weight of an airplane electrical 
various numbers of poles at different system fre- 


system with system voltage, for several planes of dif- 
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much smaller than No. 20 because of low mechanical 
strength. Actually, %4-horsepower could be transmitted 
10 feet at 208 volts with No. 33 wire which would weigh 
only 0.0015 lb, rather than the 0.18 lb which consists of 
3 strands of No. 20. It is to be noted that differences of 
appreciable magnitude show up at the larger powers 
and distances; for example, to transmit 10 horsepower 
over a distance of 500 ft., 93 per cent of the weight of 
an entire electrical system could be saved by changing 
from a 28-volt d-c system to one of 208 volts, 3- 
phase, a-c. 


SYSTEM WEIGHT vs. VOLTAGE 


In general, the effect of voltage on the other equip- 
ment is not as a direct function as in the case of con- 
ductors ; however, there are, within the practical limits, 
relationships which may be expressed approximately as 
in the following equation for total electrical system 
weight. 


Wi «= FOCUS GC ee 
VsVv*” sv? 


P = Power function. The system weight is, in 
general, directly proportional to the total 
amount of power involved. 





C, = Factor for fixed equipment such as switching, 
meters, lights, fixtures and portions of the 
electrical system which are more or less inde- 
pendent of voltage, such as the mechanical! 
components of the motors and generators. 


C,V. = Battery factor. This factor is essentially a 
function of the storage capacity, but varies 
roughly as a direct function of voltage. 
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Insulation and conduit factor, varying as an 
, inverse function of voltage; this primarily 
applies to conductors. 


= Motor and generator weight factor. This is 
the portion affected by change of voltage (in 
general small) and varies inversely as the 
square root of the voltage. 


I 


£ 
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Conductor weight factor. Previously dis- 
cussed; varies as the inverse square of the 
voltage. 
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This equation may be used to determine the optimum 
voltage for a specified*airplane. For example, the fol- 
lowing table was calculated from data on modern com- 
mercial airplanes. 


Table 1l—Optimum Voltages for Electrical 
Systems of Modern Commercial Airplanes 





Volts 

Small sport ... aes a ee tes sa ksaken ome 
Single seat eet ; 14 
Two seat ’ : : aipnle cei ee 
NN i sc ipaeatnle alae wats : oe cabal aes 
NNR MRIINE os5is cirsininie ays eve tbicuie' say's 38 
Large twin engine peaiesntan) Ce 





As the gross weight of the airplane increases, the kilo- 
watt demands and lengths of runs increase. In Fig. 4 
is shown the variation of weight of an electrical system 
with voltage for several airplanes of various gross 
weights. It is to be noted that the optimum voltage for 
minimum weight is progressively higher for the larger 
gross weights. 

To a large extent the value of the optimum voltage has 
influenced the trend to a-c. At voltages below 70, ioni- 
zation is no serious problem, standard aircraft switches 
and circuit breakers may be uséd, and d-c is preferred to 
a-c. Voltages substantially above 70, and particularly 
in planes which are to operate at high altitudes, switches, 
circuit breakers, fuses and commutating equipment con- 
stitute a serious problem for d-c, whereas a-c is rela- 
tively free from these problems. 

For optimum voltages above 200 volts for high-alti- 
tude airplanes, a-c is definitely indicated. D-c above 28 
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Fig. 5—Variation of weight of electrical motors and 


transformers with frequency of the system upon which 
they operate. 


138 








Fig. 7—A constant-speed drive for a 40-kva aircraft 


for connection of drive shaft to airplane engine. 


volts loses many of its advantages such as in the use of 
standard equipment and storage of electrical energy 
| through the use of storage batteries. Stored energy in 
an a-c system is usually in the form of gasoline and must 
| be converted through an auxiliary power plant which 
serves instead of the conventional battery. A summary 
of the pro’s and con’s of a-c vs. d-c is presented here: 


| 
alternator, 208/210 volts, 400 cycles; at right is pad 
| 


CONVENTIONAL D-C SYSTEM, 28V 


Pro—Equipment available and interchangeable. 
Generators may be coupled directly to main en- 
gines and load may be easily paralleled. 
Stored power is available. 
High starting torque of d-c motors. 
Variable speed simple. 
No shock danger. 
28 volts is below ionization—moderate arcing. 


Con—Copper weight is high. 

Maintenance of, rotating equipment and commuta- 
tion more difficult at altitude. 

Control equipment heavy. 

Large quantities of power difficult to generate and 
transmit. 

No easy method of voltage transformation. 

Magnetic compass interference. 

Difficult to maintain low-resistance connections. 


CONSTANT-FREQUENCY A-C SYSTEM 


Pro—Large saving in weight and ease of transmitting 
large blocks of power over distances. 
Motors simple—long life and light. 
No commutation problem—easy switching at al- 
titude. 
Ease of maintenance of equipment. 
Voltage flexibility. 
Lower vulnerability of a three-phase system, oper- 
ation being possible on any one phase. 
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you can start work with 


STYRALOY NOW)! 





Here’s a new Dow plastic that gives you the rare opportunity 


to put your plastics plans to work—RIGHT NOW! 





Most plastics are still short. But Styraloy—its durability 
and effectiveness proved in war—is now freely available for 
many peacetime jobs that demand its special qualities. 






You can saw it, drill it, machine it, carve it with a knife. 
You can mold it, extrude it, heat-weld it. It wears better 
than shoe leather, floats on water, retains its flexibility and 
impact strength at extremely low temperatures. 








Styraloy formulations range from the relatively soft and 
flexible to the hard and rigid. Styraloy is excellent for elec- 
trical insulation, can be made into tough and resilient floor 
coverings, shock-resistant molded articles of many kinds, or | 

ipe that expands and contracts to accommodate freezing. | 


High accomplishment in plastics will result 
only when manufacturer, designer, fabri- 
cator and raw materials producer put their 


skills together, working as a team. In the ts uses are almost as varied as industry itself. | 
interests of achievement, therefore, Dow ‘ ie n | 
urges you to save time and money by Full data is waiting for you. Ask Dow about Styraloy at | 
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nutting its experts to work on your prob- 


once and push your plastics program— NOW! 
em. They'll o their part. P P Pree 
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Constant speed of motors and ease of remote 

control. 
Con—No standard equipment available. 

Lower starting torque. 

Three wires necessary (heavier for short runs, 
light loads). 

Constant-speed drive required for alternators. 

Paralleling not simple. 

Circuits and metering more complex. 

No storage of energy possible. 

Control wiring more complex. 

Increased shock hazard. 


PRESENT AIRCRAFT A-C SYSTEMS 


At the present state of the art, an a-c system does not 
offer many advantages on airplanes of much less than 
100,000 Ib gross weight. For purposes of standardiza- 
tion and increasing availability and interchangeability of 
equipment, most of the present a-c systems are of one 
voltage and frequency ; namely, 208 volts, 3-phase, 400 
cycles. 

Two hundred and eight volts has been chosen for it is 
close to the optimum voltage for most of the modern 
large airplanes and in a three-phase, Y-connected sys- 
tem, 120 volts may be obtained (one phase to neutral) 
without transformation. Many pieces of equipment 
are designed for 120-volt operation and considerable 
weight could be saved if no transformer were needed. 


FREQUENCY 


The frequency of an a-c system for an airplane is 
decided primarily upon a weight basis and the practical 
application to other equipment. The variation of weight 
of electrical motors and transformers with frequency is 
shown in Fig. 5. 

Fig. 6 shows the variation of synchronous speed with 
frequency for 2-, 4-, 6-, 8- and 16-pole machines. An 
induction motor will have.a speed of approximately 5 
per cent less than synchronous speed. The speeds at 
400 cycles are marked on the chart. A four-pole machine 
is simple in construction and light in weight. It is also 
adaptable to small-motor applications. At 400 cycles, 
a speed of 12,000 rpm is within the practical limits of 
modern bearings. 

The trend today is toward 400 cycles because the 
motor speeds fall within practical limits. There is 
already considerable 400-cycle equipment which may 
be driven directly from a 400-cycle source and the bal- 
ance of motor and transformer weights is near a 
minimum. 


The British have been using a system of around 250 
cycles, but the indications are that they are also going 
to follow the American trend to 400-cycle systems. 

Most conventional a-c power systems are set up ona 
combination of three-phase primary distribution and 
single-phase secondary or domestic distribution. Single- 
phase systems have the advantage of requiring only one 
wire and a return, and single-pole switches and circuit 
breakers. They have the disadvantage that motors are 
more complicated than for the three-phase and require 
some sort of starting device which adds to the weight. 
Single-phase motors also are of low starting torque 
unless an induction-repulsion type is used. This type 
is heavy and requires brushes and commutator. 

The simplest, most foolproof type of motor is the 
three-phase induction squirrel-cage. It requires no 
brushes, commutator, slip rings or special starting de- 
vices. It has a high starting torque and a running speed 
which is almost independent of load variation. 

Because of the desirable characteristics of a three- 
phase sguirrel-cage induction motor and its light weight, 
the present trend is toward a three-phase a-c system. 
By using the structure of the airplane as a conductor 
and a so-called Y-connection of alternator and motors, 
power may be transmitted three-phase to motor and 
power loads, whereas a connection from any one of the 
lines to the structure will provide single-phase current 
at reduced voltage (V ~ \/3) and the inherent sim- 
plicity of a single-phase system. 

Before the aircraft industry could use a-c systems, 
many new pieces of electrical equipment had to be de- 
veloped. It is in the adaptation or modification of these 
designs that there will be found the most widespread 
industrial applications of aircraft electrical equipment. 

In order to drive the alternators at a constant speed 
from the main engines, a variable-ratio coupling had to 
be developed. The coupling was required to provide a 

(Continued on page 218) 


Fig. 8—(Left) A reversing relay for air- 
craft use, weighing 1.4 lb., and an in- 
dustrial reversing relay weighing 5.87 
lb. Fig. 9—(Above) Three-hp. geared 
motor for 400-cycle, weighing 8.79 Ib. 
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100 Driver Skids a day eliminated {_ 
... at 40% a skid! re 


That’s only one way Phillips Screws save. 
They can be driven faster — allow use of power 
in place of hand drivers. They drive tighter — 
fewer and smaller screws can often be used. 
Burrs and broken screw heads are eliminated, 
and the ornamental design improves product 
appearance. 






NOW, THESE UNBIASED REPORTS show how these 
advantages result in savings that add up big in 
yearly assembly records—savings you can’t 
afford to miss with today’s squeeze on profits. 
THE ASSEMBLY STUDIES COVER ALL TYPES OF PRODUCTS 
— metal, plastics, wood. The report on Emerson 





















EMERSON RADIO & PHONOGRAPH CORP. use Phillips — others now ready~—and more to come — make | 
Screws for one good reason...they cut costs! up a practical manual of modern assembly | 
Good example is the daily saving of $40 for- methods, never-before-printed information, in- | | 
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ruined by driver skids from slotted screws. it’s yours, now, FREE! 
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THERE ARE SAVINGS 
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Find out how industry’s best as- 
sembly experts cut costs! Get 
these reports, as they are issued. 
Don’t wait...mail the coupon 
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Supersonic Flaw Detectors 





Employ Piezoelectric Crystals 


* One instrument translates elapsed time to receive echo of 
high-frequency pulse signal into depth of flaw below surface; 
the other passes continuous supersonic mechanical waves 
through sheet specimen and picks them up on microphone. 


UPERSONIC testing has now been added to the 

list of methods of examining flaws in materials. 

Two non-destructive testing instruments have re- 
cently been introduced, both sending electrically generat- 
ed high-frequency sound waves through the specimen. 
One, applicable to heavy sections of plate, castings and 
forgings, operates on a principle similar to radar in that 
a beam is sent out from a piezoelectric crystal and re- 
flected from the opposite surface or a flaw somewhere 
in between. As in radar, the reflected wave is received 
and the elapsed time is read as an indication on an oscil- 
loscope to determine the depth of the flaw beneath the 
surface. 

Since the time of reflection of the supersonic echo is 
only 1 microsecond for a flaw % in. below the surface, 
the limitation is in the minimum thickness of the ma- 
terial. For practical purposes the minimum distance 
below the surface that a flaw can be detected is at present 
¥Y% in. On the other hand, the instrument will locate 
defects at distances of the order of 10 ft. from the test- 
ing surface. 

In the second type of instrument, supersonic sound 
waves, also generated in a piezoelectric crystal, are 
passed through sheet material and the signal is picked 
up by a crystal microphone of similar construction to 
the transducer. This second type of instrument is more 
nearly comparable to the x-ray thickness gage recently 
described in the article “Industrial Applications Seen 
for New X-Ray Gaging Devices” (ELEcTRICAL MANU- 
FACTURING, December 1945). Like that electronic de- 
vice, the second supersonic instrument is adaptable to 
the continuous gaging or inspection of materials having 
a constant cross-section such as those produced by roll- 
ing and extruding. The material can be examined 
continuously as it traverses between a pair of trans- 
ducers, and changes from its normal homogeneous con- 
dition, or flaws, will change the energy level in the crys- 
tal microphone. This in turn operates a relay which 
either marks the flaw with paint or rejects the faulty 


section. 


FREQUENCY RANGES 


Two other differences between the two systems should 
be noted. The reflector type operates in a supersonic 
frequency range of % to 12 megacycles, whereas the 
transmitter-receiver type can operate in a range of 50 
to 1000 kilocycles, but is normally in the range of 400 
to 500 kc. To refer to frequencies of this magnitude 
as supersonic may appear odd inasmuch as up until re- 
cently supersonic sound waves were considered those 
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Fig. 1—Sperry Reflectoscope shown in use detecting 

flaws in steel disks. The indication is given on the 

9 in. face cathode-ray tube. Girl is holding quartz 
crystal in hand. 


just beyond the threshold of hearing which is about 
20,000 cycles per sec. The frequencies referred to are 
often considered as being occupied only by electromag- 
netic or radio waves, but it should be recorded that 
mechanical sound waves have been generated at fre- 
quencies up to and including 500 megacycles. The 
chief difference is that while radio waves are readily 
propagated in space, supersonic waves rapidly decay 
in air but travel best in matter such as metals, liquids, 
plastics and woods. This phenomenon is taken into ac- 
count in both instruments to be described. 

At the frequencies mentioned, the sound waves may 
be easily beamed to give directional effects since suitable 
electromechanical transducers having radiating surfaces 
of several wave lengths on a side are commonly avail- 
able. The factor which determines reflection at a boun- 
dary is the product of the density and velocity and is 
known as the specific acoustic impedance. In the case 
of a steel-air interface nearly 100 per cent of the energy 
is reflected whereas between steel and water, the ratio 
of reflected energy to supersonic beam energy is 0.88. 

The instrument operating on the radar principle is 
the Reflectoscope produced by Sperry Products, Incor- 
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Variable Voltage Transformers 
now available with fuse 
protection. 


All investments should be protected 
— not only for the monetary but for conven- 
ience and time considerations. This is especially 
true in these days of trying to be the first on 
the market with new products. The failure of 
equipment may mean loss of time, money, and 
prestige. An example might be the burning-out 
from overloading of a POWERSTAT Variable 
Transformer used in production or laboratory 
testing. Although delivery of POWERSTATS is 
prompt it takes valuable time for shipment. 
SECO engineers in realizing these facts have 
provided the popular type 116, and when desired in the 1126 and 1226 models, with fuse protection. 


Why fuse protection versus heat actuated devices? A fuse gives positive and instantaneous action — 
opening the circuit immediately when a short circuit occurs. There is no danger of recycling —-hat 
is, the circuit closing after a period of time. Such action might injure certain apparatus or the 
operator who assumed the circuit to. be dead. 


We at SECO would appreciate your comments. 


Send for Bulletin ME 


SUPERIOR ELECTRIC COMPANY 


742 LAUREL STREET, ' : ' BRISTOL, CONNECTICUT 


STOCKED BY LEADING DISTRIBUTORS IN THE UNITED STATES AND CANADA 
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a receiver o transmitter and 


’ one os ao receiver 


porated, Hoboken, N. J. It is illustrated in use in Fig. 
1 and the block diagram of the electronic circuit is pre- 
sented graphically in Fig. 2. As canbe seen, a pulsing 
system is employed similar to radar. The synchronizer 
provides three different output pulses 60 times a second. 
The first pulse is the rapid rise and exponential decay 
of the sweep voltage for the cathode-ray oscilloscope 
tube. The second pulse starts and stops the distance 
markers and the third pulse is also delayed by a variable 
amount and determines the point at which the super- 
sonic pulse generator is started. The time of travel of 
the spot across the cathode-ray tube screen may be va- 
ried from 10 to 2000 microseconds. The distance marker 
generates square waves in which the fundamental fre- 
quency is continuously variable from 5 to 130 kc, rep- 
resenting any desired length from 1 to more than 25 in. 
of aluminum for one square wave cycle. The pulse 
generator operating at 1000 volts is continuously vari- 
able in overlapping ranges of frequency from 0.5 to 12 
megacycles. The length of the pulse may be varied from 
one to several microseconds. All the reflected pulses 
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Fig. 2—Block diagram of supersonic Reflectoscope. 
Above is shown power pulse and its modifications as 
well as the square wave marker pulse for measure- 


ment of depth of flaws. 





are converted to one frequency before being amplified 
in what amounts to a superheterodyne receiver. Its 
bandwidth is variable from a fraction of a megacycle to 
several megacycles. 


QUARTZ CRYSTAL EMPLOYED 


For producing this supersonic wave an x-cut piezo- 
electric quartz crystal is used and is normally operated 
near its natural frequency to obtain the greatest sensi- 
tivity. As indicated earlier in the article this crystal 
serves as a transducer both for the transmitted pulse 
as well as for the received echo. Vibrations are set up 
electrically through a metallic coating on the back side 
and to obtain good mechanical coupling, a film of liquid, 
usually oil, is applied between the crystal and the work 
piece, which is generally metal of substantial thickness. 
When inspecting cylindrical surfaces under 15 in. in 
diameter, the crystal is ground to fit the piece being 
tested so as to obtain contact over an appreciable area. 
Although single crystal operation is typical of this in- 
strument, it is also possible to use one crystal as a trans- 
mitter and another as the receiver as indicated in the 
block diagram. 

In order that the operator may see the indications 





Fig. 3—(Above) Etched microsection of 
tractor axle showing flaws revealed by 
supersonic instrument. (Left) correspond- 
ing reflectogram with indications of flaws 


at B,C and D. Marker pulse is at A. 
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Lelays w GUARDIAN 


Electrical control in today’s home radios and appliances—in home lighting 
—on the farm—in planes—on trains—for telephony—broadcasting—coin- 
automatic music and innumerable applications reveals a definite trend to- 
ward increased usage of standard Relays by Guardian. Such recognition of 
standard relays by forward thinking design engineers is the result of forward 
planning by Guardian to produce basic relays having a multiplicity of varia- 
tions. Thus, where a “special” could have been specified Guardian invariably 
came through with a standard unit better qualified on 


PERFORMANCE e PRICE e DELIVERY 


For example, the Guardian Series 100 Relay is a standard type with replace- 
able coil and contacts. Operating range 3 v. to 230 v. at 60 cycles. Another 
unit, the Series R Stepping Relay is built for three basic types of A.C and D.C. 
operation: 1. Continuous rotation; 2. Electrical reset; 3. Add and subtract. 
Write on your business letterhead for NEW RELAY CATALOG showing many 
basic relay types, a complete line of solenoids, magnetic contactors, switch 
parts together with operating data, specifications, suggested applications. 
No cost. No obligation. Your catalog is waiting. 


Series R Stepping Relay 
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directly, a cathode-ray tube of 9 in. face is employed. 
The spot trace can be seen easily if direct light does not 
strike the screen, as the tube has about 3000 volts on 
its final anode. The size of the indication on the scope 
is only roughly proportional to the size of the defect, but 
by moving the search unit over the testing surface and 
noting the indication on the cathode-ray tube the area 
of a large flaw may be roughly plotted. 

The average maximum distance that can be inspected 
depends upon the material being tested. Steel and 
aluminum, being quite homogeneous, permit relatively 
deep penetration whereas metals such as lead and copper 
are relatively hard to penetrate. When the grain size 
of the material is of the same magnitude or larger than 
the supersonic wavelength being used, however, it is 
difficult to shoot long distances with this instrument. 

The minimum area of the discontinuity required to 
give an indication depends on the distance of the dis- 
continuity from the surface being tested and the homo- 
geneity of the material. In aluminum, for example, a 
void with surface dimensions of 0.125 0.002 in. will 
give a sizable indication when the flaw is 2 in. from the 
searching unit, and a %p» in. diameter defect will give 
a reflection when the flaw is 10 ft. from the crystal. A 
great many types of defects have been found with the 
Reflectoscope such as hydrogen ruptures, coring, inclu- 
sions, fatigue cracks, shrinkage cracks, stringers, piping, 
segregations and laminations. Relative grain size and 
thickness of material has also been measured. Defec- 
tive bonds between like as well as dissimilar metals can 
be detected and the soundness of welds can be deter- 
mined. 

Fig. 3 shows an etched section from a forged tractor 


Fig. 4—Brush Hypersonic analyzer test unit set up 
to give a flasher light indication when a flaw in 
sheet material is encountered. Inset shows arrange- 
ment of sending and receiving crystal transducers, 
with sample plate, all submerged in water. 
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axle rejected by supersonic testing as indicated on the 
reflectogram shown beside this section. 


The search unit 
crystal in this case was 1 in. square and hence a super- 


sonic wave train having approximately the same cross- 
section was formed. Parts of this wave train were re- 
flected by various discontinuities in the axle, causing 
multiple reflections on the cathode-ray tube sweep. The 
square wave form, giving the scale for measurement of 
depth below the surface at which the crystal was placed, 
may readily be seen in the center of the reflectogram. It 
is from this scale that the depth of the principal defects 
below the surface are indicated at + and 8% in. It is 
interesting to note that by using a portable instrument, 
it is possible to take a reading of this kind directly at the 
vehicle without disassembling the axle unit, provided 
one end is accessible, as it was in this instance. For- 
merly, fatigue cracks, even though they extended to the 
surface, could be found only by disassembling the part 
and examining it closely. 

The Reflectoscope also has provision for a second 
cable and crystal transducer, for use when through trans- 
mission is advantageous, such as in examining thin 
materials or laminated metals. In this case, both sending 
and receiving pulses are indicated on the scope which 
then measures the attenuation between them. If a flaw 
or separation is encountered, a variation in attenuation 
is indicated. Ordinarily, the crystals are placed direct- 
ly against opposite surfaces of the specimen, but may 
be immersed in a liquid such as oil or water where it is 
desirable to pass material continuously through the su- 
personic beam for examination. 

The Reflectoscope is the invention of Dr. Floyd A. 
Firestone of the University of Michigan and the tech- 
nical development of the model pictured was under his 
direction and that of H. C. Drake, director of research 
at Sperry Products, Inc. 


HYPERSONIC ANALYZER 


Based on the same basic principle of generating high- 
frequency mechanical vibrations through a piezoelectric 
crystal transmitter, the Brush hypersonic analyzer com- 
plements rather than competes with the Sperry Reflecto- 
scope. Originally designed by the Brush Development 
Company, Cleveland, for replacing examination of 
rocket powder sticks by x-rays at a time when there was 
a critical shortage of film, this non-destructive testing 
instrument is primarily applicable to the detection of 
flaws in sheet materials, including both metals and plas- 
tics. 

The hypersonic analyzer consists essentially of a 
piezoelectric crystal transmitter and a similar receiver 
with associated electronic circuits, and a signalling or 
marking device. The crystal transmitter sends super- 
sonic waves through the material being examined and 
these waves are picked up by the crystal receiver on the 
other side of the material. A constant signal is regis- 
tered until a flaw or definite change in density is en- 
countered. Through electronic circuits the result may 
be indicated on a meter, by signal light or a bell, or a 
relay hookup may be used to spray a paint mark on the 
material or actuate an ejector mechanism. The super- 
sonic wave produced is steady rather than pulsating and 
no cathode-ray tube is used for the indication. 

"(Continued on page 222) 
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To help you lower product costs, improve 


product performance for 1947 production... 


let us\help you do your Fractional H. P. motor 


engineering NOW.... 


You can take an effective step towards avoiding competi- 
tive disadvantages next year. Consult with our engineers 
NOW if you plan to use production-run quantities of small 
motors (1/500 to 1/15 H.P.) in your 1947 products. It 
will help ensure delivery of motors to your assembly lines 
on time.“And your cost and performance problems will be 
solved during the earliest stages of planning to your best 
advantage. Our skilled, experienced factory engineer will 
meet with your engineers in your own plant. In an- 
swering your questions on small motor design, engi- 


F. A. SMITH MANUFACTURING CO., INC, 
250 DAVIS STREET ROCHESTER 2, N. Y. 


neering and production, he'll apply the latest 
and most complete technical information. 
Write today, describing briefly your product 
design plans. 




































— 













ANY of the activities sponsored by technical and 
1 trade organizations which resulted in the com- 
pilation of industrial statistics were suspended during 
the recent war. Some of them have since been resumed 
and still others will follow within the near future. It is 
intended to present here each month some of the statis- 


MOTORS AND GENERATORS 


FMAMJJASOND 


SALES OF GEARING 
(1928 = 100) 





Motors and Generators—Index.based upon 1936 av- 
erage month as 100. Components include all sizes of 
a-c generators; integral horsepower, polyphase induc- 
tion motors up to 200 hp; integral horsepower d-c 
motors and generators up to 200 hp and 34 to 150 kw, 
incl. ; all sizes of synchronous motors; integral horse- 
power motor-generator sets, all types, 34 to 150 kw 
(from Aug., 1940); and integral horsepower single- 
phase motors (from Jan., 1944). Fractional horsepower 
motors not included. Source, National Electrical Manu- 
facturers Association. 
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tical material thus becoming available. Below are the 
first selections. These are not offered as being compre- 
hensive or representative of broad interests but as a 
start in what it is hoped will become in time a statistical 
outline of current activities of special interest to the 
readers of ELEcTRICAL MANUFACTURING 
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Electrical Insulating: Materials—Index based upon 
1936 average month as 100, Components include lam- 
inated products, manufactured electrical mica, special 
electrical porcelain, varnished fabric and paper, and 
vulcanized fiber. Source, National Electrical Manu- 
facturers Association. 

Gearing—Index based upon sales in 1928 as 100. 
Does not include turbine or propulsion gearing. Source, 
American Gear Manufacturers Association. 

Electrical Energy—Sales to ultimate consumers in 
kilowatthours. Source, Edison Electric Institute. 
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BUILT TO SPIN RAYON 
at 10,000 rpm . 


For bucket spinning of heavy denier 
rayon for military tires, thousands 
of individual spindle drives are now 
equipped with this specially engi- 
neered |4-hp, 10,000-rpm motor. It 
has shewn unusual ability to handle 


heavy rayon cakes and large unbal- 





anced loads with minimum vibration. 





BUILT TO DO ITS BEST 
at ZERG rpm 


This member of a family of stalled-torque motors operates a 
‘reel for electric power cable on a shipyard crane, supplying 
the proper tension to keep the cable-slack constant while the 
crane is in motion. This motor is rated 20.8 Ib-ft stalled torque, 
514 rpmy and is of totally enclosed construction. G.E. builds 
stalled-torque motors in a wide variety of duty cycles, includ- 
ing motors that can be stalled continually. 


GENERAL (6) ELECTRIC 


OF DESIGNERS 


Motors that would have astonished many design 
engineers just a few years ago are now in regular 
production in G-E motor plants. Engineered to meet 
highly special needs, these motors (three examples 
shown here) have outdistanced conventional motor 
designs in shape, size, speed, and output. 

When your requirements call for an unusual 
motor, we can often meet your needs by modifying 
special designs already in production, and save 
you money in so doing. At an even greater saving 
in time and cost, we may be able to meet special 
needs with standard motors applied ingeniously to 
your equipment to obtain the desired results. 

Ask your G-E representative for help in smoothing 
out any special problem involving an electric motor 
drive, ordinary or exceptional. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 


BUILT OFF BALANCE 
to shake things up 


Used to operate a vibration-testing 
machine, this motor delivers 630 
Ib radial unbalanced revolving 
pull, 3000 to 12,000 rpm. Its shaft 
executes a cone-like whirling 
motion, which is transmitted. to a 
structure on which instruments are 
mounted for test. Vibration fre- 
quency can be adjusted to dupli- 
cate patterns encountered in air- 
craft operation. 








MOTOR ENGINEERING 
mip SERVICE. 
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FRACTIONAL-HP MOTORS 
Four-pole shaded-pole fractional-horsepower motors 
(designated SP-37 and SP-38) have been developed for 
applications requiring moderate torques, and are particu- 
larly suited over a broad field of uses in fans and blow- 





ers, centrifugal pumps, driers, heating and cooling units, 
timing devices, controls, etc. 

Structural details are said to provide highly efficient 
operation. There is no radio interference. Operation 
is any position. Four sizes in each series are available : 
the SP-37 is rated from 499 to 4» hp and for speeds 
from 1400 to 1650 rpm; the SP-38 from 44; to 4 hp, 
with speeds from 1400 to 1650 rpm. Regularly wound 
for 115 volts, 60 cycles, single phase, the motors can 
also be furnished in special voltages to order. Small 
Motors, Inc., 1308 Elston Ave., Chicago 22. 


INTERVAL TIMER 
Self-contained motor-driven time-switch shown here 
(designated as Series A Universal) provides precise in- 
terval-timing control for such apparatus as permanent 





wave machines, photographic equipment, battery charg- 
rs, and X-ray machines. Rated for 20 amp, a-c, stand- 
ard units are furnished for 1 and 2 hr timing, operate 
in any position, have a clearly-visible calibrated dial, are 
water-proofed and can be mounted on an instrument 
panel if desired. Dial knob set at “Hold” position pro- 
vides uninterrupted function of the governed apparatus. 
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Special units can be provided with timing intervals of 
1 to 20, and up to 107 minutes. Also available are spe- 
cial dials and knobs to meet specifications. American 
Time Corp., 56 Main St., Springfield, Mass. 


HELICAL POTENTIOMETER 

Precision-type, 10-turn helical potentiometer is avail- 
able in several resistance values from 1000 to 30,000 
ohms, and is linear within 4» per cent. Running 
torque is stated to be less than 1% in.-oz at room tem- 
perature, and not greater than 3 in.-oz between —55 C 
and +70 C. 

The complete unit (designated Micropot) is only 
2% in. in diameter and extends but 2% in. behind the 
panel. Ten full turns on the standard 4% ‘in. shaft drives 





a sliding contact across more than 40 in. of wire-wound 
resistance element. 

The resistance element, with both end-terminals sold- 
ered in place, is molded as an integral part of the hous- 
ing to insure stability as to linearity and total resistance. 
Thomas B. Gibbs & Company, Division of George W. 
Borg Corp., 814 Michigan, Delavan, Wis. 


CERAMIC INSULATING MATERIAL 

Developed for production of insulating parts in elec- 
tric heating appliances, this ceramic material (designated 
W-85) can be made in special intricate shapes to very 
close dimensional tolerances, as well as in standard 
shapes. It can be threaded, tapped or machined. 

The material is characterized by extreme hardness, 
resistance to abrasion and to sudden temperature 
changes, and by high dielectric strength. Physical 
properties can be modified to meet specific require- 
ments. Saxonburg Potteries, Saxonburg, Pa. 


LIGHTWEIGHT REVERSING CONTACTOR 
This compact contactor (Type 135CXX) incorpo- 
rates two 3-pole units mechanically interlocked and is 
designed for control operation on small hoists, machine 
tool cross-feeds, door and window operating devices, 
and other reversing operations. It is available in ratings 
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It’s the new 600 ampere I-T-E 

Circuit Breaker ... 22” long and 

9” wide .. . the housing for which was compression 
molded by CMPC for I-T-E Circuit Breaker Com- 
pany. Rather large for a molded plastic part, but 
for CMPC it’s just another good job well done. 
A phenol formaldehyde material was used for 
both parts . . . housing and cover . . . because of its 
low coefficient of expansion, resistance to mechan- 
ical shock, freedom from warping, and excellent 


poles operating from a common mechanism. This, 
of course, called for extreme accuracy in die mak- 
ing, and close control in molding. 

As usual, the massive molds for this housing 
were designed by CMPC engineers and fabricated 
in the CMPC tool room. Molding large plastic parts 
is nothing new at CMPC. We have the experience 
and facilities to handle most any type of plastic 
molding job, large or small, and a nation-wide rep- 
utation for quality and service. All of which is just 
another good reason for discuss- 
ing your plastics molding prob- 








insulation properties. 


The housing is so constructed 


that the individual circuit phases 
or poles are encased in separate 
PRODUCTS 
CORPORATION 


lems with a CMPC Development 
Engineer. Why not talk to him 
now? There’s no obligation! 


VYoldews 


Chicago 51, Illinois 


compartments, the individual 


Wee 
1024 N. Kolmar Ave. 


Branch offices in principal industrial centers 


COMPRESSION AND INJECTION MOLDING OF ALL PLASTIC MATERIALS 


FEBRUARY 1946" 151 





















Aerovox Standard Types 
Aerovox Engineering 

Ingenuity Meet High-Alftitude 

Operation Requirements ... 


PII 
4 


R-TERMINAL 


a 





‘SX Ssh 
= ; ai SN 





@ Aerovox “know-how” is multiplying the outstand- 
ing choice of standard Aerovox capacitors count- 
less-fold 


instance: 


in meeting extraordinary needs. For 


To meet certain aircraft requirements for compact 
oil-filled capacitors to operate at high altitudes, 
Aerovox engineers fitted high-voltage pillar ter- 
minals to the well-known Type 30 “bathtubs.” The 
result is here shown. The small pillar terminals 
of feed-through design are normally rated at 3500 
v. D.C.W. At this rating they can be used at al- 
titudes corresponding to 35,000 feet or almost 7 
miles! At 50,000, these terminals could be used on 
capacitors rated at 2000 v. or less. And that's just 
another example of that outstanding Aerovox “know- 
how’ that is saving time, money, headaches, for the 
critical capacitor user. 


@ Submit your problem 









FOR 
RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICA 


nS ROVOX 


Capacitors TIONS 
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from 110 to 600 volts a-c, for use with polyphase mv- 
tors up to 1 hp, and single-phase motors up to % hp. 
One-piece, solid-frame design replaces the conven- 
tional laminated structure to provide compactness and 
light weight. Dimensions are 534 in. wide by 4 in. high 





by 1% in. deep; weight is approximately 2% lb. Con- 
tacts are interchangeable. All terminals, coil leads and 
contacts are accessible from the front. Struthers Dunn, 
Inc., 1321 Arch St., Philadelphia 7, Pa. 


COMPACT MINIATURE-HP MOTOR 
Extreme compactness is featured in this miniature- 
horsepower a-c, d-c motor (Model DS-105), weighing 
only 11 oz, and developed for use with valve controls, 


_hand grinders, dental equipment, blowers for radio 


transmitters, machine tool electronic controls, and many 
similar applications. This motor, available in horse- 
powers from “4999 to %o, develops 1 in.-oz torque at 
8000 rpm, and 4 in-oz locked torque (8000 rpm). A 
special governor, incorporated on specification, provides 
speed control within 4. per cent. A condenser-type 
unit, with condenser built permanently into the circuit, 





is available for applications requiring freedom from 
radio-frequency interference. Lightweight blowers at 
one or both ends can be provided. 

Dimensions are approximately 214 in. long by 1% 
in. diameter, with %4-in. diameter shaft. Increased 
horsepower units are provided to meet specifications. 
Electro-Engineering Industries, 800 North Clark St., 
Chicago 10. 


REPEAT-CYCLE ELECTRONIC TIMER 

Industrial electronic timer (Type 2T15U) illustrated 
here is especially designed for application where two ad- 
justable timing periods are required to run in a continu- 
ous cycle. Either momentary or sustained contacts in- 
itiate this cycle, and there is provision for automatic re- 
cycling. Timing periods are adjustable from %po sec to 
2 min. Interval variations in repeat cycle timing are 
less than 2 per cent. 

The timer provides six maximum ranges from 1.5 
sec to 2 min for each period of the cycle. A timing ele- 
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Staak 
CAN CUT 
UT 
FASTENINGS 
COSTS 


Flexibility of thinking backed by our many years of experience en- 
abled Scovill to lick this special fastenings problem at a neat saving 
to the customer. 


The application illustrated features a transformer part which is a com- 
bined terminal and fastening making possible the shockproof feature 
demanded by the severe usage to which these transformers are sub- 
jected. In this case Scovill experts found it unnecessary to consider re- 
designing...instead, costs were cut substantially by Scovill’s ability to 
cold-forge the part rather than follow the former method of production. 

This is but one of many examples of Scovill demonstrated ingenuity. 
It will pay you to call a Scovill fastenings expert today whether your 
fastening needs are in the Design or Production stage. 


@Call Scovill on these standard fastenings for production efficiency... Phillips 
Recessed Head Screws...Type F Self-Tapping Screws ...Washer-Screw Assemblies. 


SCOVILL MANUFACTURING COMPANY 
WATERVILLE ...”.... DIVISION 


PRODUCTS 


EX 


WATERVILLE 48, CONN.) &%") TEL. WatersuRY 3-3151 


NEW YORK, Chrysier Building - DETROIT, 6460 Kercheval Avenue - CHICAGO, 135 South LaSalle Street . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St 
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SALES UP 
costs DOWN 


WHEN YOU PUT 


ELECTRIX 


SOFT-RUBBER PLUGS 
ON ALL OF YOUR 
APPLIANCES 


Odin 
ELECTRIX 


140-158 MIDDLE STREET 
PAWTUCKET © RHODE ISLAND 









UNITED STATES RUBBER COMPANY 
Exclusive Selling Agents 


is the BETTER Way 


to Lift or Transport 
Your Materials .. . 


Whatever your handling require- 
ments may be, the WELD-BILT 
engineer can size up and recom- 
mend the equipment that will per- 
form the work with dispatch and 
economy. Every WELD-BILT unit 
is designed and constructed for all- 
around service, convenience, and 
Y¥ low maintenance cost, year in, 
year out. Used and recommended 
by industrial plants everywhere. 


P. an . : — 
ortable Elevators — Hydraulic Lift Trucks WELD-BILT 


2 and 4 Wheel Trucks—Tiering Machines PORTABLE ELEVATOR 


: 
: 
i 


Barrel Trucks and Racks Your coquest will bring 


illustrated folder cov- 
ering alltypes of WELD- 
BILT Equipment. 









The WELD-BILT 
Hydraulic Lift Truck 


WEST BEND EQUIPMENT CORP. 
233 Water St., West Bend, Wis 


Moterials Handling Engineers 


ment, snapped into a clip on the front of the control, 
represents each range. Dials, either on the timer itself, 
or in a small housing (shown at right) located at any 
convenient position, are then used to set the timer. 





Operation is on 115-volt a-c or d-c power supply. Con- 
tacts are rated 1000 watts, 115 to 600 volts a-c; and 500 
watts 115 to 220 volts d-c. Photoswitch, Inc., Cam- 
bridge 42, Mass. 


ADJUSTABLE CAPACITOR BLOCK 

A capacitor block, consisting of easily replaceable indi- 
vidual sections, provides adjustable capacitance for 
power-factor correction in both single-phase and poly- 
phase circuits. Assembled in dual 5-mfd units, blocks 
are available in ratings from 600 va to 2 kva for opera- 
tion at 230 volts, 50-60 cycles. Units are oil-impregnat- 
ed, oil-filled and are hermetically sealed in metal cases. 
Specifications call for continuous operation at tempera- 
tures up to 75 C; normal heat rise at full voltage is less 
than 10 C. 

Overall dimensions of 600-va unit are 44% 6% in. by 





%. in. by 7% in.; the 1 kva unit is 117% in. long; the 
2 kva unit is 2334 in. long. Other ratings are available 
on order. Suitable mounting and connection details are 
incorporated. Tobe Deutschmann Corp., Canton, Mass. 


BERYLLIUM-ALUMINUM ALLOYS 


Two beryllium-aluminum alloys are now announced 
in commercial production in the following general types: 
(a) Master alloy containing approximately 5 per cent 
beryllium, 5 per cent magnesium, balance aluminum ; 
and (b) master alloy containing approximately 20 per 
cent beryllium, 15 per cent magnesium, balance alumi- 
num. Typical known uses for beryllium include the 
following : 

To decrease, to the extent of 0.03 per cent, the dross 
formed in castings of magnesium-aluminum alloys con- 
taining 3 to 10 per cent magnesium; to substantially 
increase the mechanical properties in 10-per cent mag- 
nesium alloys; to increase the corrosion resistance of 
aluminum alloys; and also to retard burning of molten 
ASTM-4 magnesium alloy. In the latter application, 
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TRULY COMPRESS 


7.Permits snap ring 
assembly 


2.Allows sealed part to be 
positioned after assembly 


One of Armstrong’struly compressible cork- 
and-synthetic-rubber compositions is solving 
both an assembly and an installation problem 
for the manufacturer of a well-known vacuum 
unit. 

Since the tube and cover assembly for this 
unit is held in place by a snap ring, the gasket 
must be sufficiently compressible to permit the 
retainer to be snapped into place. And installa- 
tion conditions demand that the cover and tube 
assembly be free to rotate into proper position 
without impairing the seal. 

Straight synthetic rubber compounds were 
unsuccessful because they were not compressi- 
ble. Cork composition was tested, but it was 
too low in tensile strength. However, rings die- 
cut from Armstrong’s DC-152 cork-and-syn- 
thetic-rubber composition, treated with oil and 
graphite, solved both problems. 


IBLE GASKET 


Armstrong’s DC-152 compresses to allow 
easy assembly, yet it is impermeable and main- 
tains a perfect seal under all weather conditions. 
The oil and graphite treatment reduces friction 
and permits the tube to be positioned for proper 
installation. Vacuum is maintained; dirt and 
moisture are positively sealed out. 

Whatever your gasket problem may be, you 
will get the right answer faster when you con- 
sult an Armstrong Gasket Engineer. His recom- 
mendations are based on Armstrong’s 34 years 
of gasketing experience. And he has a wide 
range of stock resilient materials at his com- 
mand. These include synthetic rubber com- 
pounds, cork-and-synthetic-rubber composi- 
tions, fiber sheet packings, and rag felt papers. 

For helpful, unbiased recommendations, send 
working drawings and details of your applica- 
tion to us today. There’s no obligation, of course. 


ARMSTRONG 'S 
GASKETS - SEALS - PACKINGS 






























For descriptions of Armstrong's Sealing Mate- 
rials, see Sweet's File for Product Designers. 
Or write us for your copy of the free booklet, 
‘Gaskets, Packings, and Seals."’ Address Arm- 
strong Cork Company, Gaskets and Packings 
Department, 9502 Arch St., Lancaster, Penna. 








Cork Compositions a Cork-and-Synthetic-Rubber Compositions | 


Synthetic Rubber Compounds @ Cork-and-Rubber Compositions 





Fiber Sheet Packings * CT Meee |e e lie tata | 
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eoccdfy NORTHERN 


It’s your custom molder’s responsibility. He must make 
the part right...or the product is wrong! When you 
specify Northern you gain the advantage of more than 
37 years of experience in producing plastics for all type 
assemblies. You are assured of precision and uniformity 
for your plastic part, which means quicker, cleaner as- 
sembly . . . a better all-over job. 





38 Years of Plastic Molding Experience 
7-11 ELKINS ST., SO. BOSTON 27, MASS. 


| INDUSTRIAL CHEMICAL CO. 








0,0 
CDC. Larg 
exact specifi 


pu ito Te 


DEPT. 41 
1308 ELSTON AVE. « CHICAGO 22 


Manufacturers of special small universal, 
fractional H. P. motors, dynamotors, shaded 
pole motors, heater motors, generators. 


la 






beryllium, when introduced through a beryllium-alumi- 
num master alloy, and present to as small extent as 
(.001 per cent, acts to form a very tenacious protective 
surface film when the alloy is heated. Beryllium Corp. 
of Pennsylvania, Reading, Pa 


MAGNETIC ADJUSTABLE-SPEED DRIVE 
A self-contained magnetic adjustable-speed drive, built 
in ratings approximately 25 hp and larger at 1800 to 
600 rpm, finds special applications in providing precise, 
wide-range speed control for centrifugal pumps, blow- 





ers, compressors and similar equipment. 

As shown in miniature model illustrated, the drive 
consists of only two operating parts—a rotating ring 
and a rotating magnet. It forms an electro-magnetic 
torque transmitter used in combination with a constant 
speed a-c motor and an electronic controller to provide 
split-revolution speed control. It can be used with syn- 
chronous motors to provide power factor correction. 
Electric Machinery Manufacturing Company, 821 Sec- 
ond Ave., S. E., Minneapolis 14, Minn. 


TERMINAL BLOCK ASSEMBLY 

Space-saving small terminal blocks (Type M) shown 
here are assembled in units of 1 to 24 terminals, held 
rigidly in a metal channel. Design protects against ter- 
minal screw grounding, as the screw holes do not go 
completely through the block, and the base thus forms a 
solid insulator adjoining the metal channel. The blocks 
are described as complying with approved specifications 





for clearance and creepage distances for circuits up to 
300 volts, 10 amp. A marker strip along the top of any 
desired assembly of terminals is optional. Curtis De- 
velopment & Manufacturing Company, One North Pu- 
laski Rd., Chicago 24. 


MAGNETIC PHONOGRAPH PICK-UP 

A high-fidelity magnetic phonograph pick-up is a lat- 
eral reproducer based on a vibrating reed operating in a 
magnetic field as a generator. The electrical circuit 
consists of two opposed coils connected in series: one 
coil is part of the generating system, the other serves 
as a hum-bucking coil. Combined impedance at ter- 
minals is 100 ohms. 

Output level at 1000 cycles is approximately 2.5 mil- 
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Q-u-i-e-t! Just drop a 
. pin and listen... That 
blower is running at 1700 r.p.m. Part of the noise 
you expected to hear just isn’t there because the shaft 
is running on Fafnir Ball Bearings. And the rest of 
the racket . . . even blade vibration . . . is sponged 
up by the rubber housing into which these Fafnirs 
are pressed. That’s Fafnir’s “quiet kit”, ready in a 
range of sizes for makers of household heaters, air 
conditioners and similar appliances. 

Just one of the complete anti-friction packages 
that Fafnir makes for the movers of air. In addition 
to the rubber pillow blocks, there are all 
types of metal units both standard and knee 






type for service all the way from a small room fan to 
giant blowers for traffic tunnels. 

And, if the job involves high temperatures, there's 
a floating type of Fafnir pillow block lubricated by 
oil which permits shaft expansion. For extremely 
high temperatures there’s even a type with a water- 
cooling jacket. All these Fafnirs for blowers and 
fans employ the famous wide inner ring construction 
with the exclusive self-locking collar and seals for 
positively retaining lubricant and shutting out dirt. 


That’s what Fafnir means by “most complete line 


in America” and what manufacturers mean when 


they say, “Let’s put it up to Fafnir first”. 
The Fafnir Bearing Co., New Britain, Conn. 
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MOST COMPLETE LINE IN AMERICA 


















READY NOW! 


A MULTI-FEATURE PILOT LIGHT: 


‘*DIALCO’’ Presents:— 
The |New PLN-849 Pilot Light 


featuring 
THE NEW NE-51 NEON BULB 


with BUILT-IN RESISTOR, - 


FOR 110 VOLTS (AND HIGHER) 


A RUGGED UNIT, CONSUMES A SMALL AMOUNT OF 
CURRENT (under one milliampere), and HAS DEPENDABLE 
LONG LIFE. 


Rr ataial 


ei 
" LLL D 


" ’ | é 
” (Patent Pending) 


NOTE THESE IMPORTANT 
FEATURES OF THE 
PLN-849 PILOT LIGHT:— 
1. RESISTOR INTEGRAL WITH 
SOCKET ASSEMBLY — 


: BUILT-IN 
VALUE 
oaeaae’ SUIT SUPPLY. RESISTOR 


. Moulded Bakelite Socket. 1 See te HOUSED 


. Full-view Jewel Plastic Cap © ar 
for visibility at all angles. 


EYELET 
. Rugged Terminals: Binding 
Screw or Permanent Solder- 
ing Type. . 
. High resistance to vibration 
or shock. 


Manufacturers . . . here's the ultimate in Pilot Light design. 
A compact, rugged unit—housing a BUILT-IN RESISTOR 
as an integral element of the assembly (not externally 
attached, or fastened to body or terminal). 

The PLN-849 is supplied complete with General Electric 
Neon NE-51 Bulbs. May also be adapted to accommodate 
General Electric Radio Panel’ Bulbs such as 47, 44, etc., 
for low voltage circuits. Bulbs are removable from front 
of panel. Plastic Jewel Cap may be had in choice of 7 
colors. Units are suitable for all panel thicknesses. 


Dialco mass production methods make 
possible a price so low that you can 
have the advantages of the PLN-849 
110-V. Neon Pilot Light on all of your 
newly designed products. 


Write today for samples and prices. 
There is no obligation. 


WRITE FOR NEW 
ILLUSTRATED 


DIAL LIGHT CO. 


900 BROADWAY +» NEW YORK 3, N. Y 


Telephone Algonquin 4-5180-! 2-3 








livolts. Advantages cited include smooth response up 
to 6000 cps, with sharp cut-off above top frequency. 
The moving system contains no bearings or pivots 
Made resistant to humidity and fungus, the unit is 


housed in a molded phenolic case and weighs, with 
stylus mounted, 0.65 oz. Caltron Company, 11916 
West Pico Blvd., Los Angeles 34. 


PHOSPHORESCENT THERMOPLASTICS 

Polystyrene molding compounds (Lustron 1200 Se- 
ries) are available in phosphorescent colors and find spe- 
cial application in the manufacture of instrument dials, 
switch plates, and other components of this description. 
Parts molded from these compounds are said to glow vis- 
ibly for 6 to 8 hrs after exposure to sunlight. There ig 
also some fluorescent effect while under illumination by 
black light. Phosphorescent colors available are green 
green-blue, blue and bright blue. Monsanto Chemical 
Company, Plastics Div., Springfield, Mass. 


TIGHTLY SEALED MINIATURE SWITCH 
As shown in the exploded view below, Micro 
Switches, with die-cast housings, are now provided with 
an improved tight seal for the power supply cord to 
meet a wide range of industrial operating conditions. 
Metal rings on either side of a rubber seal ring expand 


TOR, No. 14 GAUG 


under pressure of the tightening nut, thus providing an 
effective dust- and moisture-proof seal. The assembly 
has been developed for use with No. 14 gage, 2- or 3- 
conductor, Type S rubber power supply cord. Micro 
Switch Division of the First Industrial Corporation, 
Freeport, IIl. 


MULTI-PURPOSE PLASTICS SLEEVING 
A variety of uses for these plastics caps and sleeves, 
made from a special compound, include applications such 
as busbar insulation, as lead markers on wire and cable, 
and as dust- and water-resistant covering to protect 
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Built to Sell...with 








Made by a Detroit manufacturer, this 
water heater for homes without central 
water heating units, uses CHROMEL. 
The manufacturer insisted upon a heat- 
ing element with nine lives. Chromel 
was specified. 














CHROMEL is the nickel-chromium alloy 
first made by Hoskins almost 40 years 
ago. CHROMEL has long since been 
famous as the heating element that 
never knows when to quit. Perhaps our 
engineers can help you . . . or send for 
catalog M. 











) : 
; HOSKINS | 
era ae 
| WIRE 
‘ | 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN | 
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parts in air-conditioning and refrigeration equipment. 


Available in several colors, also in transparent form, 
these caps and sleeves can be made to specified diame- 
ters and thicknesses, and they can be crimped any 


length, if desired. Use requires preliminary soaking in 


‘a 


a special dilating solution, which causes the caps and 
sleeves to expand as much as 50 per cent. Placed in 
required position while still dilated, they shrink upon 
drying to form a tight fit. General Electric Company, 
Plastics Division, One Plastics Ave., Pittsfield, Mass. 
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SPHERICAL BEARING ROD END 
Sturdy, spherical bearing rod end has been developed 

for use in such equipment as electric fans, machine tools, 

textile machinery, and in other applications where oper- 

ating conditions call for unusually long life, and ability 

to accommodate maximum radial and axial thrust loads. 

The rod end consists of a carbon steel casing with a 

| SAE 52100 chrome steel ball inside, carefully ground 





as to width, and drilled and finished-groind to close tol- 
erances for a wide range of shaft diameters. Bronze 
bearing inserts are expanded over the ball, and interlock 





e Faced with rising costs—with in- 
creased competition—many manu- 
facturers are finding that quality 
tools aid nimble fingers in cutting 
minutes off assembly and wiring 
time. 

Klein pliers are helping many 
manufacturers to get better per- 
formance on production lines. 
Their perfect balance prevents tir- 
ing hands. Their carefully aligned 
jaws assure a sure grip. Their 
sharp knives stay keen even after 





years of service. 
with the outer casing. A groove between the halves of 
the inserts is used for lubrication. 

Range of sizes provide. bores from in. to 2% in., 
outside diameters from % ¢ in. to 4% in., and race widths 
from *4, in. to 2 in. Outer casing is also available in 
dural and other materials, in addition to carbon steel. 
Illustration shows rod end and enlarged view of bear- 
ing. The Heim Company, Fairfield, Conn. 


Make a note now to equip your 

















workers with Kleins to enable 
them to save valuable minutes that 
mean so much to production costs. 


Ask Your Supplier 


This catalog, il- 2 
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lustrating and Z — ‘_ , Y 
deoreinaee _ ALE FRX. BLACK AIR-DRY ING VARNISH 
wide variety o K AT This black, air-drying varnish (No. 238) finds 


Gade : special application where  oilproofness, flexibility, 
quick drying, and high dielectric strength are special 
sd requirements. Specifications call for flexibility life of 
| well over 1000 hrs under standard ASTM tests, and 
| oilproofness is said to be obtained without any ex- 
| tended drying period. Wet dielectric strength is given 
as over 600 volts per mil, dry over 1300. 
Among other advantages cited for the varnish is its 
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PARKER-KALON 


1 Ground laced 


SOCKET ‘SET SCREWS 


Parker-Kalon — cooperating with Landis Tool Co. — has 
adapted centerless thread grinding — the process once 
employed only for screws used in the finest precision 
equipment — to quantity production of P-K Set Screws. 
Made from hardened stock, with the characteristic 
smoothness and distinctive bright appearance of a 
ground finish, these new screws are as different from 
ordinary set screws as night and day! 


PARKER-KALON 


‘og Marked, + Fae bap 


SOCKET HEAD CAP SCREWS 


Another Parker-Kalon “‘first’’, the Size-Mark is an ex- 
clusive feature sure to be welcomed and appreciated by 
every socket screw user. The correct size of each screw 
can be seen at a glance. Together with the Gear Grip, 
which prevents slipping and fumbling, the Size-Mark 
gives P-K Socket Head Cap Screws a double feature that 
will save you hours of time and trouble. 

*U. S$. Patent No. 126,409 


SMOOTH, clean 
threads. Compare 
the gleaming 
ground § threads 
(left) with tool- 
marred surfaces of 
cut threads 
(right). 


* 


FAULTLESS thread 
contour and lead. 
Ground thread 
smoothness and 
accuracy are appar- 
ent in the compar- 
ator. Dependable 
Class 3 Fit is 
assured. 


CLEAN starting 
thread permits P-K 
Ground Thread 
Set Screws to start 
easier, and speed 
assemblies. 


* 


PARKER- KALON &.. 











These first really NEW improve- 
ments in years offer welcome and 
worthwhile advantages to socket 
screw users... faster and better as- 
semblies, improved security, elim- 
ination of errors, and time-saving 

.in the toolroom and on the as- 
sembly line. 

Parker-Kalon Socket Screws have 
always been held to the highest 
standards of accuracy, strength, and 
appearance by a Quality-Control 
routine unsurpassed in the indus- 
try. Now, these three new features 
put them years ahead in every test 
of utility and performance. 


Limited Range of Sizes 
Now Available 

Present facilities permit the man- 
ufacture of only a few sizes on a 
quantity production basis. As soon 
as additional equipment is put in- 
to operation, other sizes will be- 
come available. 


Write Now for Samples 


See them ... compare them . . . and 
you'll agree good judgment calls 
for Parker-Kalon whenever good 
design calls for Socket Screws. 
Write today! Parker-Kalon Corp., 
198-200 Varick St., New York 14. 
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ONE GLANCE 
quickly tells the 
size. No need to 
mike” or gauge 
it! No chance for 
costly errors! 


NO WASTED time 
and no wasted 
screws when screw 
sizes get mixed up, 
if they are Size- 
Marked! 


GEAR GRIP en- 
ables fingers to get 
a firm grip even 
when slippery 
with oil — makes 
driving surer, 
safer. 


* 


o¢ SOCKET SCREWS 


SEE THEM AT THE PARKER-KALON BOOTH 2 METAL EXPOSITION CLEVELAND... FEBRUARY 4-8 
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Complete line of electric, hand and foot-operated 
wire strippers for production-line and every 
other kind of insulation stripping. 























STRIP CLEAN-QUICK/ 


2-Motor “Brush Type” Wire Stripper 


IDEAL 


WIRE STRIPPERS 


ELECTRIC “BRUSH TYPE” with Dust Collector 


Strips all enamel, cotton, silk-enamel, etc. from 
round, flat square or rectangular conductors— 
solid or stranded. Cleans fine “Litz’” wire, re- 
moves coating from “Formex” and “Formvar” 
wire, (Illustrated, above) 


ELECTRIC “’HOT-BLADE TYPE” 


New—different—for production stripping. In- 
gulation burned {not cut) from wire by two 
electrically heated blades. Handles many types 
of wires used in radio, telephone, appliance and 
apparatus work, up to }4” diameter insulation. 
Maximum length of stripping, 1”. Strips clean— 
no frayed ends, no cut wires. 


ELECTRIC “ROTARY TYPE” 


Powerful motor driven stripper for large-scale 
production, indispensible where volume is re- 
quired. Strips clockwise or counter-clock-wise, 
up to }%” diameter stranded wire, leavi ing wire 
properly twisted and polished. Also for stripping 
solid wire. 


“E-Z’’ WIRE STRIPPER 


Foot operated—only machine on market that 
strips twisted parallel cord in one operation. 
Strips insulation from 8-gauge— *s" O. D. to 
finest wire. The E iL, also made i in nape 
“Standard” and “Automatic” Models. 





WRITE FOR DETAILED LITERATURE 


ee IDEAL “Thermo-Grip”’ 


SOLDERING TOOLS 


Not just ordinary soldering irons, but 
i specially designed soldering tools to do 
every kind of soldering job. Melt new, 
high-melting-point solder quickly. Available in 
wide variety of models, 


Write for FREE 88-page 
HANDBOOK & CATALOG 


EDEAL Sjeenox 


IDEAL COMMUTATOR DRESSER CO. 
(008 Park Avenue 


Sales offices tn oli principal cities 





Sycamore, Illinois 


non-fading opacity, which permits superior hiding power 
and coverage. In addition, no special thinner is required. 
Flashpoint meets underwriters’ requirements. Air-dry- 
ing is said to take only 6 hrs. Although not intended 
for use as a baking varnish or for coil impregnation, the 
material is described as having many baking varnish 
properties. John C. Dolph Company, 1060 Broad St., 
Newark 2, N. J. 


MINIATURE RECTIFIER TUBE 

This half-wave high vacuum rectifier 
tube (NU1Z2), with a 2}%-in. bulb, is 
rated for handling 20,000 volts. In addi- 
tion to its usual application as a half-wave 
rectifier at line frequencies, it is described 
as finding application in other rectifier 
circuits, such as fly-back pulse rectifiers, 
radio frequency supplies for television cir- 
cuits, and in many special circuit designs. 
Space-saving rugged construction, as well 
as low filament power consumption, are 
featured. Detailed ratings and applica- 
tions data are available from the manufacturers. Na- 
tional Union Radio Corp., 15 Washington St., New- 
ark 2, N. J. 


EXTRA THIN BEARINGS 

Originally designed for special war equipment, ex- 
tremely thin bearings are now available for civilian ap- 
plications where minimum weight, coupled with free 
movement and accuracy, are required. Typical bearings 
of this type, of angular contact design taking the thrust 
load in one direction, are only 0.750 in. wide, use 3% in. 
balls, and have inside diameter of 30.5 in. and outside 
diameter of 32 in. Two bearings of this type are mount- 
ed in opposed positions to take thrust and radial loads. 

In four-point contact design, a typical bearing is 0.750 
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in. wide, 31 in. inside diameter, 33 in. outside diameter, 
and uses 115 balls %¢ in. in size. This type takes thrust 
in either direction, and only one bearing is needed in- 
stead of two of the angular contact type. Inside and 
outside diameters of all bearings are ground to toler- 
ances of +0.001 in. Kaydon Engineering Corp., Mus- 
kegon, Mich. 


SILICONE LUBRICATING GREASE 
Specially applicable for sealed-in lubrication of ball 
bearings and for the lubrication of bearings operating at 
abnormally high and low temperatures are two new sili- 
cone greases, DC 33 and DC 44. The two greases are 
described as being serviceable in ball bearings operat- 
ing at speeds up to 10,000 rpm and are subject to bleed- 
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ROTATING DRIVES 


EEMCO designs include high-speed and 
low-speed types, open and enclosed, a-c 
and d-c, in a variety of voltage ranges 
and torque outputs. 


pm: 
Ciara 


LINEAR DRIVES 


EEMCO horizontal or vertical linear ac- 
tuators, both small and large and with a 
wide range of characteristics, are avail- 
able for many different applications. 


COUNTER-ROTATING DRIVES 


EEMCO counter-rotating motors are 
available with output shafts at the same 
or at opposite ends of the motor, and in 
sizes up to 90 hp. 


GENERATORS, INVERTERS 


EEMCO a-c and d-c generators, motor- 
generators sets, and inverters are avail- 
able in many types for marine and land 
uses. 


GEARED DRIVES 


EEMCO speed increasers or reducers have 
been designed in a variety of types and 
sizes, for angular, offset, and in-line trans- 
mission of torque. 


SELF-SYNCHRONOUS MOTORS 


EEMCO designs include self-synchronous 
motors for precision-response applica- 
tions on instrument or multi-unit drives. 


INTERESTING MOTOR DATA AVAILABLE... 


The above is only the briefest outline of the variety of custom built motors 
and other electrical equipment that has been designed and produced by 
EEMCO. You are invited to send for the brochure, “Custom Built Motors 
for a World of Needs,’ which provides much interesting factual data on 
EEMCO equipment now available. At the same time, if you have a motor 
or generator problem, get the help of experienced EEMCO engineers in its 


solution. 
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Better Appliances 


4, 
Z 


We are shipping some CORWICO i 
products for civilian use, 
and hope that we shall 

soon be able to get 

more to the trade 


cornish 


WIRE COMPANY, wc. 
15 Park Row. New York 7, New York 
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TRANSFORMERS 


Dongan high potential 
testing transformer for 
insulation break-down 
tests. Equipped with 
primary switch, pilot 
and safety light. Ca- 
pacity 250 V. A. _Pri- 
mary 115 or 230 volts, 
60 cycle. 


. Dongan Spec. #7692A — Secondary 2500 volts 
Write maximum in steps of 100 volts 


for Dongan Spec. 7#7692B — Secondary 5000 volts 
Complete moximum in steps of 200 volts 


Information Dongan Spec. #76920 — Secondary 7500 volts 


maximum in steps of 200 volts 


DONGAN ELECTRIC MFG. COMPANY 


2979 DETROIT 7, 


FRANKLIN DONGAR MICH. 


TRANSFORMERS 


The Dongan Line Since Nineteen-Nine 





ing of less than 2 per cent after 16 hours at 230 F. Ef- 
fective temperature range for DC 33 is —94 F to 300 F. 
Grease DC 44, primarily designed for high temperature 
lubrication, is serviceable over a range from —4 F to 
345 F. Both types are marked by low volatility. After 
40 hours at 347 F, loss of weight for DC 33 is shown 
as 4.6 per cent; while for DC 44, it is 3.3 per cent. Dow 
Corning Corp., Midland, Mich. 


ACORN-TUBE SOCKET 
Specially designed, this 7-contact socket for acorn- 
type vacuum tubes in UHF applications is designed to 
relieve the tubes from any undue strain. The socket 
(designated XLA) is inserted sideways by twisting so 


that the strain is in the direction where the glass en- 


velope is the strongest, or around the circumference. 

A related component is a_ silver-plated shield 
(XLA-S) for pentode acorns; this also provides a 
mounting base for the socket. Another related compo- 
nent is a special ceramic condenser (XLA-C), which 
may be mounted inside the socket in place of the contact 
screw. These are available in following capacities: 100 
mmfid, 50 mmfd, 25 mmfd, and 7 mmfd. Illustration 
shows XLA-S, XLA, and XLA-C from left to right. 
National Radio Company, Malden, Mass. 


COMMUNICATIONS RELAY 


esigned to conventional telephone relay dimensions, 
Designed t nventional telephone relay dimension 

this series of communication relays (TBB) features ball 
bearing armature pivots, high contact pressure, high 


speed operation, and a sensitivity of 4» watt. In addi- 
tion, these relays are specially designed for marginal 
control. They are available in a variety of contact com- 
binations. Standard Electrical Products Company, 401 
Linden Ave., Dayton 3, Ohio. 


INSULATED TROLLEY CONDUCTOR ‘SYSTEM 

A rubber-insulated trolley conductor suitable for a 
wide variety of electrically operated mobile equipment, 
such as cranes, monorails and portable tools, is designed 
to eliminate accidents such as arcing and pitting, fire or 
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OVERALL CASE DIMENSIONS 
Wy HIGH x Sy WIDE x 2°LONG 


| @ Expanding case, of stainless steel. 
" @Tamper-proof, preventing alteration of 
your selected adjustment. 


@ Slotted mounting ears for easy attachment 
in your appliance. 


@ Differential expansion between contact 
supporting members creates a wiping 
action. 





@Positive alignment of contact support 1. Eipaeding chelators sheet anon: 5. Aah ma 


7 ; ; seit : soa ; seit 

members by means of a ceramic locator. 2. Low expansion metal struts. 6. Positioning and locking device 
© Maxi | J . 1500 3. Fine silver contacts. 7. Ceramic Insulating Buttons, 
aximum 1oad rating, 5 watts. 4. Terminal Binding Posts. 8. Precision Ceramic Locator, 


®Temperature range up to 600 degrees 
Fahrenheit. 
Write for prices and further information. RUGGED »e COMPACT e LIGHTWEIGHT 


; PRECISION-BUILT for FOOL-PROOF PERFORMANCE 


FENWAL INCORPORATED 
ASHLAND, MASSACHUSETTS 


Cc 
f 1946 
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THERMOSWITCHES FOR COMPLETE TEMPERATURE CONTROL 
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SPEED-UP 
FASTENING 
OPERATIONS 


Semi-tubular 


RIVETS 


Rivet-setting 


MACHINES 


Beside the Double 
Spindle machine illus- 
trated, there are other 
models, single spindle 
machines—all of which 
may be RENTED for 
seasonal or limited use. 


Time checks on products as diverse as wrist watches and 
automobiles have repeatedly proved that Milford equipment 
spurs fastening operations. Flattens costs to a shadow of what 
they were. , 

Should Milford semi-tubular rivets not seem practical on a 
particular assembly, Milford engineers can often suggest an in- 
expensive change that assures the savings from rivet-fastened 
assemblies. 

Moreover, Milford also designs and manufactures special small 
metal fasteners in endless variety to meet every fastening need 
and — because of Milford’s specialized experience and equipment 
— usually at most attractive savings. For quotations, send sample 
or blueprint. 

But first, see if Milford semi-tubular rivets (which show even 
greater savings) won't speed your fastening operations. Send 
your product for study and suggestions by Milford engineers. 


THE MILFORD RIVET & MACHINE CO. 
ELYRIA, OHIO 


Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA, PENNA. 
Designers and Manufacturers of: SPECIAL COLD-HEADED PARTS; SPLIT, 


SEMI-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES; 
SPECIAL MACHINE SCREWS AND SCREW MACHINE PARTS. 


MILFORD, CONN 











| 


| continuous duty at pressures to 1000 psi. 


| explosion such as caused by exposed conductors. 





This system (identified as TracTroly) is described as 
consisting of (1) the copper conductor in standard 10-ft 
lengths within a rigidly-backed slotted rubber rack ; and 





(2) individual traveling collectors that employ an end- 
less, tractor-tread type of chain causing positive 6-tooth 
multiple contact at all times (see cutaway view). Ben- 
bow Manufacturing Company, Hobart Building, San 
Francisco, Calif. 


COMPACT GEAR-TYPE PUMP 
Unusually compact and lightweight pump (Series 
100) of rotary, spur gear design, is available in standard 
models for direct motor, flexible coupled drive, and is 
rated to deliver from ™% to 3 gpm (at 1750 rpm) for 
Power re- 


| quirements vary from 0.40 to 2.25 hp at this pressure. 
| All pumps in this series are designed to operate with 


minimum volumetric efficiency of 90 per cent at 1000 





psi at 1750 rpm at 100 F. Pumps are of aluminum con- 


struction, with nitrided nitralloy gears and shafts. Over- 





all dimensions are 3% in. by 2% in. by 2% in.; weight 
is 134 lb. The McIntyre Company, 15 Riverdale Ave., 
Newton 58, Mass. 


HYDRAULIC ELECTRIC SWITCH 


Feature of this hydraulically-actuated electric pres- 
sure switch is a renewable and interchangeable hydraulic 


| valve (shown 6n top of illustration). Closely adjusted 


operation throughout the pressure range of 100 to 3200 
psi is said to be provided by balanced design, incorpor- 
ating spring action. One renewable valve provides pres- 
sures of 100 to 400 psi; the other valve, pressures of 
400 to 3200 psi. A differential of 15 to 18 per cent ac- 


| tuates the switch. An externally operated screw per- 
| mits close adjustment without breaking the line. 


The entire unit is available in a bronze or aluminum 


_ housing. Overall dimensions are 4.5 in. by 4.08 in. by 
| 1.14 in. Weight with aluminum housing is only 22 oz. 
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FOR UTILITY FOR BEAUTY 
Depend on 


"Seller: , 


ALLOYS 
to fit your most 
Exacting Needs 


After thousands of years of 
expanding service and lasting 
ornament, brass and other 
copper-base alloys still are 
among man’s most versatile 
materials. New ways to use 
them are being found con- 
stantly. 


If you are planning some of 
the utterly new products or 
redesigning long-absent things 
that consumers await eagerly, 
perhaps brass can make them 
serve better or appear more 
inviting. We can supply you 
with brass or other copper- 
base alloys exactly as you 
specify—sheets, rolls, strips, 
coils or stampings... in tem- 
per, dimensions, ductility or 
rigidity to suit your precise 
requirements. 

Western alloys are used ex- 
tensively in manufacturing 
motor cars, aircraft, railroads 
and electronic equipment, 
watches, clocks, refrigerators, 
electrical appliances, business 
machines, sporting goods, 
household equipment and 
many other products. 





BRASS 


PRODUCTS 


WESTERN BRASS MILLS 
EAST AVION, LLUNOd, USA 
om oF 


DivisiON OF OLIN INDUSTRIES, INC. 
East Alton, Illinois 





BRONZE « PHOSPHOR BRONZE Watu BRASS « NICKEL SILVER » COPPER 
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The d-c switch is single pole, single throw, normally 
closed. Rating is 40 amp, 28 volts inductive load; 17 
amp, 125 volts and 8% amp, 250 volts non-inductive 


load. Special alloys are used for switch contacts. Re- 


The DEPENDABILITY 
of Your Product Is 


ASSURED with.... 





sults of extended constant make-and-break tests are said 
| to show no appreciable wear under temperatures rang- 


| ing from —60 to +160 F. Merit Engineering, Inc., 

| | Providence, R. I. 

| r) 
! | VIBRATION ABSORPTION MOUNT - 
| Anti-vibration mounting units feature a stainless steel 
: spring of special design to carry the principal load. A 
wide range of applications for these units includes mo- 
| tors, sewing machines, fans, blowers, compressors, 


presses, counting devices, etc. Load capacities range 
from 4 lb to 45 lb; three standardized sizes are avail- 


| ELECTRIC HEATING ot 
ELEMENTS Actual performance tests are claimed to show better 


than 90 per cent absorption of vertical and lateral vibra- 
tions over a wide range of frequencies. Cutaway view 





shows design details: (1) The stainless steel spring with 
three-way freedom of motion; (2) damping mechanism 
to eliminate low frequency oscillation and minimize reso- 































Every manufacturer of electric ranges nance at critical frequencies ; (3) three-way snubbers to 


and appliances knows that his product 





is only as good as the heating ele- 
ments he uses. Element failure causes 


dissatisfaction with the complete unit 


Jiffy Electric Heating Elements are 
expertly engineered . . . thoroughly 


tested for safety and durability . . . 





give extraordinary performance. 
limit heavy load shocks; (4) lightweight metal housing 
vith standard attachment holes in base; and (5) load- 
carrying central stud. Robinson Aviation, Inc., Teter- 
boro Air Terminal, Teterboro, N. J. 


When you plan your new product, 


include JIFFY ELEMENTS for 





complete dependability. 


LARGE-DIAMETER BLIND RIVET 

Blind rivets for special applications where large di- 
ameters are required are made available in three new 
sizes of the standard Cherry Rivet—7%7» in., % in., and 
| “%o in. These are supplied in the regular self-plugging, 
THE HARTFORD FLEM [ a C0 s IN % } regular hollow, and pull-through hollow types ; in a mod- 
| ified brazier or 100-deg countersunk heads; and in a 

216A Windsor Street | wide range of grip lengths. The rivets are made in steel 
HARTFORO tn eae eee = =§= and in Al7ST or 50S aluminum alloy. The manufac- 


turer also provides a special pneumatic-hydraulic gun 
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The first plage you'll see the advantages of 
NELSON Stud Welding is on the drawing 
board. With no drilling or tapping required 
to install studs the NELSON way, design is 
* simpler and production drawings require less 
detail. Because the NELSON manual stud 
welder is as portable as an electric drill, you 
can design for many stud installations on large 
units after erection or assembly at no premium 
in production cost. 


NELSON Stud Welding 
speed (100 to 200 studs 
per hour can be welded 
manually, 20 or more 
studs per minute with pro- 
duction models) plus the 











~ is only the first 
of NELSON Stud Welding advantages! 


elimination of punched or drilled holes, tap- 
ping, or hand-welding, can step up production 
and show substantial savings in cost. 


'Complete information on NELSON manual 


and production welders, the wide variety of 
NELSON flux-filled stud types and sizes avail- 
able, and scores of representative applications 
are contained in the new NELSON catalog. 
A copy is yours for the asking—write today! 


NELSON SALES CORPORATION 


LORAIN, OHIO 


Representing 
Nelson Stud Welding . 2 Nelson Specialty Welding 
Corporation NS tp Equipment Corporation 
Lorain, Ohio = Jj San Leandro, California 
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OTHER NELSON FLUX-FILLED STUDS 
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HOOK LAGGING 


EYE BOLT BATTEN METAL LATH 
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STIRRUP 


GROOVED 


METAL LATH 
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No. 130 


29200 FRAME MOTOR 


1/4 HP at 1625 RPM 


This motor was the answer to a 
customer’s question .. . ““Will you design a 
totally enclosed dual motor unit to drive our 
warehouse trucks?”” Today Type 5230 motors, 
thousands of them, are wheeling 
industrial loads. Such engineering service, 
instantly available, may also solve a 
difficult motor problem for you. 


ee 


ELECTRICAL MECHANICAL 


Series, shunt, or compound-wound _— Ventilated or enclosed types 
Unidirectional or reversible | Base or flange mounting 
Optional torque Operation in any position 
Optional speed — Low space factor 
Optimum efficiency Ball bearing equipped 
For control circuits Optional shaft details 
Electrical braking optional © Rugged construction 


Bi 


Output, Con. (H.P.) 

Torque at 3900 RPM (in. Ibs.) 
Torque at 1625 RPM (in, Ibs.) 
Lock Torque (in. Ibs.) 
Volts input (min.) 
Volts input (max.) 
Diameter 

-Length less shaft 

Shaft Dia. (max.) 
Weight (Ibs.) 


Encor,JI Nec. bl) ALT cts eee Gc) 


DYNAMOTORS + D.C. MOTORS + POWER PLANTS + CONVERTERS 
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for the installation of these larger rivets. Cherry Rivet 
Company, 231 Winston St., Los Angeles 13. 


MAGNETIC OVERLOAD RELAY 
Ruggedly-built d-c relays (Type AYJ) provide almost 
instantaneous magnetic overload protection ‘on general 
purpose and mill motor applications; and can be used 
with hoisting equipment to prevent damage in event of 
load or cable jams. 


Single-break normally closed main contacts and dou- 
ble-break auxiliary contacts are rated for 5 amp continu- 
ously and are suitable for interrupting a d-c inductive 
coil load of 150-va maximum. The relays are operated 
by a series or copper strap-wound type of coil. Coils 
and coil studs are rated from approximately 75 to 625 
amp. The coils and auxiliary contact parts are insulated 
from relay frames for 600 volts. Westinghouse Elec- 
tric Corp., P. O. Box 868, Pittsburgh 30. 


VITREOUS ENAMEL RESISTOR 
Vitreous enamel tab-type resistor (designated RN) 
is designed to meet requirements of a wide range of 
equipment and is capable, it is stated, of withstanding 
momentary voltage overloads up to 10 times its rated 
wattage. The resistor meets joint Army and Navy 
Grade 1 Class 1 specifications (JAN R26), withstands 


~~ - — — da 


thermal shock from 275 C to 0 C, and operates safely at 
275 C. P.R. Mallory & Company, Inc., Indianapolis 6, 
Ind. 


ELECTRONIC INTERVAL TIMER 

Precision-type electronic timer has a range from 1 to 
120 sec in increments of 1 sec. Accuracy is stated to be 
better than 5 per cent. Applications are indicated for 
production or process controls in many fields where 
highly accurate circuit timing is required. Typical ap- 
plications include machine tools, plastics, molding ma- 
chines, x-ray equipment, induction heaters, and blue- 
printing machines. 

A thyratron No. 2050 tube is used. Two dials are 
provided for time selection—one calibrated in single sec- 
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You re SURE 
when you reach for 


Besto-Wire 


Because BESTO-WIRE is Asbestos 
Wire at its Best. 


R. I. INSULATED WIRE CO. Inc. 
50 Burnham Avenue 
CRANSTON RHODE ISLAND 


ASBESTOS WIRE AT ITS BEST 


Copper, Nickel or Monel Conductors 


Manufactured 
in occordance with NEMA specifications 


Approved by oo | Representatives 
Underwriters’ Laboratories, Inc. % In Principal Cities 
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The new Gothard Indicator Light 

Assemblies Catalog is bigger and bet- 

ter than any similar caialog ever 

published. It offers a wealth of scien- 
tific data, which will greatly aid you in selecting the right 
assembly for your industrial, household appliance, radio or other 
applications. It also illustrates and describes the largest selec- 
tion of Underwriters approved assemblies for any voltage and 
style of miniature lamps and built-in resistor assemblies for 
neon lamps. Here is the latest data published on Indicator Light 
Assemblies—ask for your copy immediately. 


oth MANUFACTURING 
ard COMPANY 

2128 CLEAR LAKE AVENUE, SPRINGFIELD, ILLINOIS 
EXPORT DIVISION: 25 WARREN STREET @e NEW YORK 7, N. Y. 


4. WAYS TO END ALL CORD 
MMe Vital Teme TLL 133 y 


¢ 


iY 


STRAIN RELIEFS 


Interruptions due to cable and 
cord connection failures are elim- 
inated because they anchor the 
cord to the product at the point 
of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up to 
100 Ibs., and are acceptable to 
Underwriters Laboratories. All 
types Reg. U. S. Pat. Off. 


a a 


tb ce "> y wRiTe 
S ’ / FOR 
WIRE BINDING ==> SAMPLES 
SLEEVES—Preventing fray- | j AND 
ing of cord ends, these | 
specially-treated rubber / 1 LITERATURE 
are 


tubes are available in five ~ TODAY! 


sizes to fit wires to .790 ii 
GEORGE WALKER COMPANY 


118 AMSTERDAM AVE., PASSAIC, NEW JERSEY 


onds, the other in 10-sec steps. Design incorporates 
snap-positioning step-switches with exact values of re- 
sistance inserted in the circuit at each position, as well 
as other elements to provide precise timing. 


Steel-housed, the unit is 8 in. by 8 in. by 8 in. It 
operates on a 115-volt a-c power source. Double re- 
ceptacle allows two circuits to be timed simultaneously. 
Contacts are normally single pole, double throw with 
double break and are rated at 25 amp 32 volts d-c, 25 
amp 125 volts a-c, and 10 amps 230 volts a-c. Elec- 
tronic Controls, Inc., 44 Summer Ave., Newark 4, N. Y. 


PRECISION CAPACITOR-TYPE MOTOR 
Small synchronous and induction capacitor-type mo- 
tors are designed for instruments, timing devices, and 
other precision control applications where constant, un- 


varying performance is required. Output range is 14 900 


to Y%ooo hp. Units are available in 4-pole or 2-pole 
types, with or without gear reduction. Gearmotor unit 
weighs 33 oz. John Oster Manufacturing Company, 
Racine, Wis. 


THERMOSTATIC EXPANSION VALVE 

This thermostatic expansion valve (Model TS1) 1s 
described as incorporating several new performance fea- 
tures regulating refrigerant flow into an evaporator in 
standard air conditioning and refrigerating equipment. 
The valve is said to be unaffected by box temperature, 
entering warm air, or warm suction lines. In addition, 
extremely close super-heat control (such as 50 F super- 
heat with + % F for control) is said to be maintained. 

An external equalizer is not needed, it is stated, be- 
cause compensation for pressure drop in evaporator or 
distributor has been designed into the valve itself. Other 
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igidity, precision and 

endurance under 
heavy loads are attributes of 
Bunting Cast Bronze Bearings. 
iM SIM MET eM lel eT ars 
noise and wear. The Bunting 
Brass & Bronze Company, Toledo 
ae) 1c Lii-SM  elila| ole) 
Cities. 
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BRONZE BEARINGS x BUSHINGS PRECISION BRONZE BARS 
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Slot Lining Simplified 


with COPAC e 


Electrical Insulating Papers 


co Insulating Papers are tough yet 
flexible; and high in dielectric and heat 
resistance. Available types include: 


COPACO COPAREX-S NUNGRA 
100% RAG 100% RAG High RAG 


First two guaranteed 300 volts per mil. NUN- 
GRA usually tests 300. Nonchem. Standard 
Thickness .005, .007, .010, .015, .020, .025, .030 
Mfd. in Standard 30”’x40” SHEETS and continu- 
ous ROLLS 450’ to 2000’x'%2” to 30” width. 


Submit Your Insulating Paper Problems 
Both Old and New to COTTRELL Engineers 


COTTRELL PAPER COMPANY, Inc. 
Fall River, Massachusetts 
Factory: Rock City Falls, N. Y. 


SAMPLES 
ON REQUEST 


NO 
TOOLS 
REQUIRED - 


KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 


THIRD AND VINE STS. CINCINNATI 2, OHIO 





phor-bronze springs with fine silver contacts. 








| design details are described as providing certain advan- 


tages over other types of valves, and eliminating previ- 
ously encountered valve difficulties. Illustration shows 


, COM OUTLET 
TO VALVE 


TO MACHINE | 


bl koeeaad | 
aa - 
cross-section of this valve connected in line with a typi- 


cal evaporator. Tenney Engineering, Inc., 26 Ave. B, 
Newark 5, N. J. 


HEAVY-DUTY PUSH SWITCHES 
A standard heavy-duty push switch (Series 5300), 


| available in 5 amp, 115 volts, a-c (non-inductive), and 
| an extra heavy-duty switch (5300X), available in 10 


amp, are designed for use in circuits carrying heavier 


| currents than ordinarily exist in communications and 


signal systems. Made in standard locking as well as 
non-locking positions, these switches are compact and 
take less panel space than other types. 

Heavily nickel-plated, the switches incorporate phos- 
Series 
5300 is also available as a heavy-duty plug jack, used in 


| conjunction with a standard phone plug. Series 5300X 


requires a special plug. Overall dimensions of the 
switch illustrated are 34 in. by 1 in. by 4% in. Donald 
P. Mossman, Inc., 612 N. Michigan Ave., Chicago 11. 


RENEWABLE FUSE 

Improved design of this renewable fuse serves to 
compensate for thermal expansion and contraction dif- 
ferences between fuse barrel and link assembly. Instead 
of permanently securing the ends of the horn fibre 
bridge, the new link assembly is held in place by clips 
at both ends which allow sufficient freedom of motion 
during expansion or contraction to prevent unbalanced 
strains or buckling. This design is described as assur- 
ing that initial alignment is maintained after the fuse is 
fitted despite temperature or humidity changes. Jeffer- 
son Electric Company, Bellwood, III. 


CHIN-TYPE HEADPHONE 
A lightweight, chin-type headphone, weighing only 
1.2 oz, is designed for such applications as dictating ma- 
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ALLIANCE MOTORS are made with centerless ground precision 
shafts; large, self-aligning, graphite bronze oilless-type bearings; 
and with adequate mounting facilities to incorporate them in any 
device. Shaded pole induction type motors for A.C. voltage from 
24 to 250, and frequencies of 40, 50 or 60 cycles have starting 


torques from one-half ounce inches at 10 watts, to two ounce inches 


at 36 watt input. Split phase resistor type, enclosed reversible With Alliance Powr-Pakt miniature electric motors you 
i itt ith i t i . ° ‘. 
control motors for intermittent duty, with or without integral gear can put power right where you need it! Electronic con- 
reduction are made for 60 cycles, 24 or 117 volts. Typicat weights i kf 
‘ ; , 4 t 
run from less than 13 ounces to more than two and one-half pounds. trols and electro-mechanical devices will wor a 


HERE ARE JUST A FEW PLACES! you cut down manual effort and increase automatic 


; operation. 
Electronic and electric controls, time, pressure, temperature, pres- 


sure and humidity controls, remote actuation controls, radio tuning Furnished in quantity, with operating variations to 


and turntable drives, coin operated dispensers, fans, valves, blow- 3 " , 
p meet the demands of specific jobs, Alliance Motors are 
ers, door openers, signals, motion displays, projectors and spe- | 


built for any standard voltage or frequency. You can 





cialized uses. 


fit them in small places because they're small! Ratings 
run from less than 1-300th on up to 1-20th H.P. You can 


use them for continuous or intermittent duty —for starting, 





stopping, reversing, and for smooth, steady driving. 


Remember, there’s probably an Alliance motor already : 


designed and ready to go to work for you! 





WHEN YOU DESIGN— KEEP 


gitiance 





MOTORS IN MIND 
ALLIANCE MANUFACTURING COMPANY . ALLIANCE, OHIO 


ALLIANCE TOOL AND MOTOR, LTD., TORONTO 14, CANADA 
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chines, medical apparatus, and communications equip- 
ment in general where private high-fidelity reception is 
a necessary. Worn under the chin, instead of over the 


er 
RACOIL 


— a SS 


head, it is described as eliminating the discomfort of ear 
pressure and head fatigue. 
Standard unit has an impedance of 128 ohms per re- 


%& Make sure your product will give steady, unfailing, long term 
performance in highly competitive reconversion markets. Equip 
with coils and transformers of correct electrical and physical 
characteristics such as produced at the Gramer Company and be 
assured of INCREASED SALES through superior performance. 
Let us prove the Gramer pledge of “One Good Turn—or a 
Millicn” can mean quality, in any quantity, at the right price! 


TRANSFORMERS 


A wide variety of fully enclosed trans- 
formers, ranging in size from a few watts 
to several kilowatts capacity are regular 
items of manufacture. Smaller units, such 
as filament transformers, audio transform- 
ers and filter. reactors are often mounted 
in channel frames either with or without 
side shells. 


Isolation transformers and step-up or 
step-down transformers round out the 
comprehensive “Gracoil’” line regularly 
produced by Gramer. 


POWER 
TRANSFORMER 


— 
i 


POWER 
TRANSFORMER 


COILS ano CORE ASSEMBLIES 


Every “GRACOIL” is wound to a speci- 
fied number of uniform turns from pre- 
cision gauged wire. Every “GRACOIL” 
is fully insulated, thoroughly impregnated 
and properly laminated when supplied as a 
complete transformer. The most rigid 
inspections and tests make sure that each 
“GRACOIL” is worthy of the name it 
bears! 


COIL & CORE ASSEMBLIES INCLUDE: | 


Armature - Field - Choke - Balance - In- 


duction - Magnetic-Reactance - Re- 
sistance - Solenoid - Relay - Telephone . 


WR ITE Let competent “GRACOIL” engineers make 
specific recommendations for you. 


THE GRAMER COMPANY 


LAYER-WOUND -COIL 


RELAY COIL 


Clectrical Coils and Transformers 


2734 N. PULASKI RD. 


CHICAGO 39, ILL. 


U.S.A. 


a 
ceiver and a sensitivity of 18 dynes per sq cm for 10 
microwatt input per receiver. Made of cellulose plastic, 
the headphone features compactness and durability. 
Telex, Inc., 12 N. Washington, Minneapolis 1, Minn. 


PRESSURE CONTROLLED SWITCH 

Compact, pressure-controlled electric switch finds ap- 
plications for controlling electrical circuits which are 
co-ordinated in operation with pressure changes of 

liquids or gases. Switch is 
also used in equipment where 
it is necessary to regulate or 
indicate fluid pressures. The 
electric control element is a 
standard, single-pole, double- 
throw Mu-Switch. For indus- 
trial applications, this switch is 
Type M, rated at 15 amp, 125 
volts a-c to 2 amp 600 volts a-c, 
or 4 hp at voltages up to 460 
volts a-c. For low voltage d-c 
applications, the switch is of 
Type A, having maximum current rating of 25 amp at 28 
volts. 

Pressure-sensitive portion of the unit is a metal bel- 
lows soldered into a brass tube securely attached to the 
metal housing of the electric circuit element. Unit is 
furnished for operation with a differential of 5 to 15 Ib 
at nominal ratings of from 10 to 120 psi. Unit operates 
at temperatures up to 300 F. Suitable connections to 
pressure line and electrical circuit are incorporated. Di- 
mensions are | in. by 21% ¢ in. by 35¢ in. overall height. 
Mu-Switch Corp., Inc., Canton, Mass. 


DECIMAL-POINT SLIDE RULE 

A slide rule that places the decimal point mechanically 
up to 19 digits or zeros has been announced. Precise 
readings are obtainable, it is stated, for cube root, square 
root, logarithmic and trigonometric factors, as well as 
for common calculations. The rule (designated Deci. 
Point) provides a 30-in. scale accuracy for cube root, 
and a 20-in. scale accuracy for square root. Magnesium 
alloy construction, surfaced with white plastic, is de- 
scribed as eliminating swelling or warping. Rule is 
12% in. long by 2 in. wide. Pickett & Eckel, 53 West 
Jackson Blvd., Chicago 4. 
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it’s the X-Dimension that Fires 
a Shell or Pleases Your Customers 


The X-Dimension of a spring or flight, observe the action of 
the “something” you can’t see is springs. Result — specifiea- 
exactly what a self respecting tions were revised. This is 
spring-containing post war prod- — service far beyond order-tak- 
uct needs. The spring below, for ing, pricing, and delivery. It’s 
example, was one of a tiny pair the X-Dimension of Hunter 
used to “arm” shell fuses in flight — springs—the extra care in re- 
through centrifugal action. search and manufacture... 
Springs made to specifications that about a spring which helps 
worked in a dangerously irregular your products operate dependably 
manner. Hunter built laboratory and please customers. It’s more 


equipment to simulate shells in than you bargained for—in springs. 
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Lansdale, Pennsylvania 


SPRINGS + METAL STAMPINGS « WIRE FORMS 
MECHANICAL AND ELECTRICAL ASSEMBLIES 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 


CO 


08 F C | | 
SINE TO CONN: 


How 
to Build 
Lamp 


Annunciators 


Kirkland Bulls-I-Units are ideal for this purpose. Just 
provide the proper size holes in the panel, then insert 
the Kirkland units and lock into place. Many different 
units to choose from. Assembly is then ready for in- 
stallation. Connect incoming wires and place in 
service. Typical unit illustrated above made 

with T2 units. 
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TYPE T2 UNIT, small and modern, molded of 
bakelite. For use with slide-base switchboard bulb 
(24 volts, 0.038 Max. Amp) with resistor on 120- 
220-440 volts. Overall dia. Lens-Cap %4”. LIST 
PRICE (less bulb) 


WRITE TODAY FOR CATALOGUE : 
Where Quality is the Foremost Consideration 
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MINIATURE ELECTRIC FURNACE 
Unusually compact, this laboratory-type electric fur- 
nace has built-in automatic, stepless control designed to 
maintain with precision any desired temperature in a 
range of 200 F to 1750 F. Interior dimensions are only 
3 in. by 3 in. by 3 in.; outer dimensions are 8% in. by 


10% in. by 8% in. Operation is from any 110-volt a-c 
source. Current consumption is 500 watts. All-steel 
construction, indicator light, and indicating pyrometer 
are among the features. K. H. Huppert Co., 6830 S. 
Cottage Grove Ave., Chicago 37. 


STATIONARY A-C VOLTAGE TEST SET 

Variable test voltages up to 15,000 volts a-c are pro- 
vided by a stationary set designed specifically for fixed- 
location testing of medium-sized motors, transformers, 
insulators, and other equipment. The set operates 
from any single-phase, 60-cycle, 115-volt circuit. Ca- 
pacity is 2 kva. 

An oil-insulated step-up transformer and a separate 


vertical-type control panel constitute the set. Overall 
dimensions of only 23 in. by 18 in. by 25 in. facilitate 
use where space is limited. Incorporated in the set is a 
variable-voltage autotransformer for output voltage con- 
trol, a precision double-scale voltmeter energized from 
the voltmeter coil of the transformer, a voltmeter-scale 
selector switch, an air circuit breaker with instantane- 
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There are no magnet-wire customers )¢ 2 more exacting than our own G-E 
people who use it to make motors.) and refrigerators i and other equip- 
ment in which a small coil-flaw can cause a big servicing headache. | joy 


These men right in the G-E family have user experience which verifies our 





claim that FORMEX magnet wire will take the abuse @ of high-speed winding, 






high-temperature baking, ZX and extreme deformation. D= 
Every foot of FORMEX wire we ship — inside the Company or out — 
musf meet the tests and performance standards required by the world’s 


biggest user of magnet wire for its own protection. So, you and every other FORMEX 


user can have the same peace of mind {> 4 ¥ as to coil performance that we have. 


en*, 
ee 


For full information on FORMEX* magnet 
wire (round and rectangular) ask for 
our Bulletin GEA-3811. Or, see your G-E 
representative. Apparatus Dept., General 


Electric Company, Schenectady 5, N. Y. 


*Trade-mark reg. U. S. Pat. Off. 


GENERAL {) ELECTRIC 
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Hare ... at last. ..is a tried 
and tested alloy which meets the needs 
of the greatest range of useful engineer- 
ing purposes. 

A hardenable copper, nickel, man- 
ganese alloy, WYNDALOY has an 
enormous resistance to permanent 
mechanical deformation, with a pro- 
nounced degree of ductility. It is avail- 
able in bar form, in forgings, or fully 
machined to your specifications. Don’t 
overlook the application of WYNDALOY 
to your product; get the facts about this 
remarkable new alloy. 


White Today von 


DETAILS OF THIS 
NEW. HIGH-STRENGTH 
ALLOY! 


WYNDALE 


MANUFACTURING CORPORATION. 
1203 CORNELL AVE., INDIANAPOLIS 2, IND. 


ous overload trip, and a signal lamp. General Electric 
Company, Schenectady 5, N. Y. 


VERSATILE FLUXMETER 
Originally developed for very precise measurement 
of full strengths of magnets used with magnetron assem- 
blies in radar equipment, this direct-reading fluxmeter 
now finds versatile application in general laboratory 
work to measure magnetic fields and gaps ™% in. or 


greater, within a range of 1200 to 9600 gauss. 

Essentially, this device consists of two specially- 
designed D’Arsonval instruments connected in series 
and provided with suitable shunts, plus current- and 
range-selection controls. The probe element or search 
coil assembly has an extremely small moving system, 
with components minutely inspected and graded for 
magnetic impurities in fields up to 25,000 gauss. The 
probe meter derives its energy from the magnet under 
test. A current of sufficient magnitude is passed 
through its moving coil assembly to deflect it to a fixed 
or set point on its scale. This current is then meas- 
ured in terms of gauss, on a special suppressed scale 
milliammeter. 

The fluxmeter weighs 6% lb., is available in a car- 
rying case of 5 in. by 6 in. by 10% in., and operates 
from a single Type D flashlight cell. Cable on the 
probe is 4% ft. in length. Suitable adapters are pro- 
vided. Marion Electrical Instrument Co., Manchester, 


N. H. 


MUTUAL CONDUCTANCE TUBE TESTER 
This radio tube tester incorporates a method of test- 
ing tubes in terms of percentages of rated dynamic 


‘ mutual conductance. This is done by comparing the 


Colored zones on the instrument dial coincide with the 


tube under test with its standard rated micromho value. 
co mbho rating of mutual conductance, thus indicating 
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LONG LIFE | THERMOPLASTIC. INSULATION 


a FOR SUPERIOR QUALITY AND SERVICE 
LOW MOIS TURE Federal’s light-weight, pliable, thermoplastic insulated hook- 


up wire ... fitted to your job . .. means better assembly with 

ABSO RPTION wire possessing superior dielectric strength and exceptional 
mechanical stamina. 

Resistant to flame, moisture and oxidation ... this tough 

RESIS TS OXIDATION but flexible thin-walled thermoplastic insulation covers all 

Federal’s hook-up wire and combats aging, water absorption, 


abrasion, oils and greases. 
HIGH DIELECTRIC Available in solid or stranded types ...for high or low 
STR E N GTH voltage needs in radio, electronics, appliances, communica- 
tions, and allied fields... these labor-saving light-weight 
hook-up wires come in 14 brilliant colors and range in size 


WIDE COLOR RANGE from 24 to 14. 


Whether your needs be large or small, get complete de- 





tails . . . write to Federal now. 


Federal Telephone and Radio Corporation 


Export Distributor: 
International Standard Electric Corporation Newark 1, N. J. 
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RUGGED Screw Terminals 
fora RUGGED Rheostat 


The sturdy screw terminals 

are integral with the mas- 

sive ceramic winding core— 

a great core that gives 25% 

more capacity. These solid 
screw studs cannot be 
deformed nor ripped 
loose. 

And this is only one of 
several exclusive fea- 
tures of this line of rheo- 

stats, ranging from 50 to 
500 watt capacity. 

Our 10 watt and 25 watt 
rheostats also, and many 
different types of Hardwick- 
Hindle resistors, offer other 
exclusive advantages. 

Write us today. Our en- 
gineers are at your service. 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 

Subsidiary of THE NATIONAL LOCK WASHER COMPANY 

NEWARK 5, N. J. ESTABLISHED 1606 U.S. A. 


PLASTIC 
ENCLOSED 


ADVANCE TYPE 1200 
ULTRA SENSITIVE* D.C. RELAYS 


% 2% TO 5 MILLIWATT OPERATION+ 25% TO 15% DIFFERENTIAL 


COVER: Moulded Plastic, Cellulose Acetate, Clear, Tough Single 
Screw Attachment * No dust or dirt on contacts ¢ No accidental 
operation ¢ No short circuits ¢ Instant visual inspection * Low main- 
tenance of contact adjustment 

BASE: Moulded black BAKELITE ¢ Good mechanical strength « 
High dielectric strength and insulation « Negligible water absorp- 
tion « Compactness and fine appeararice 

OPERATING POWER: 5 Milliwatts for positive operation * 24% 
Milliwatts with careful adjustment and light contact loads 
MAGNETIC CIRCUIT: Armature and pofe of Nickel-Iron alloy, 
Hydrogen annealed for high permeability and low retentivity « 
High overall sensitivity « Small make-break coil current differential 
—(25% to 15% less current to break than to make) 

ARMATURE: Counterbalanced ¢ Prevents action of relay due to 
moderate vibration « Allows operation in any ——- 
SENSITIVITY ADJUSTMENT: Vernier screw for coil spring ten- 
sion on armature * Accuracy * Permanent setting, easily changed 
CONTACTS: Pure Silver * Single pole, double throw « 1 ampere 
on 110 volt A. C., non-inductive load * Screwdriver adjustment 
COIL: Standard resistance from 1 ohm to 10,000 ohms, up to 
30,000 ohms at small extra cost ¢ Cellulose. acetate insulation + 
Varnish vacuum impregnation 

TERMINALS: Solder lugs and screws, recessed on bottom of base, 
accessible through panel or through knockouts on side of base 
MOUNTING: Surface mounting, any position, fastens with two 
No. 6 screws WEIGHT: 61% ounces 
SIZE: 2" x 2-9/16" x 1%" high PRICE: Moderate 
Write for qpansiens and catalogs on the Advance Type 1200 
Ultra Sensative D.C. Relay and other Advance Relays 


iy, WOME e/a, QYSF 


ADVANCE ELECTRIC & RELAY CO. 
1260 W. 2nd ST. + LOS ANGELES 26, CALIF.+ U.S.A 
PHONE MICHIGAN 9331 


the condition of the tube, in terms of good, fair, etc. 

Also featured is a switching arrangement which pro- 
vides a wide range of combinations in tube element and 
circuit selection by use of 10 pushbutton switches and 
nine rotating switches of six positions. Automatic reset 
button returns all switches to normal after the comple- 
tion of test. Overall size of instrument is 15% in by 
9Y, in. by 6% in. Simpson Electric Company, 5216 
West Kinzie St., Chicago 44. 


RADIO FREQUENCY SIGNAL GENERATOR 

High-level radio frequency signal generator has range 
from 400 kc to 60 mc in six steps. Panel switch pro- 
vides optional modulation of 30 per cent at 1000 cps. 


Output is 3 rms volts at all frequencies and is through 
an output jack and coaxial cable terminated in a 75-ohm 
resistive load. Calibration accuracy is specified as better 
than % per cent. A direct-reading panel voltmeter for 
output readings is provided. Barker & Williamson, 
235 Fairfield Ave., Upper Darby, Pa. 


UHF VACUUM THERMOCOUPLE 

Vacuum thermocouple (Type U), for measurements 
of current and voltage at ultrahigh radio frequencies, 
incorporates several structural features designed to 
give maximum efficiency. Heater wires are of very 
small diameter and of non-magnetic composition so that 
inductance and skin effect is minimized. Capacitive 
and mutual inductive coupling between heater and 
couple are also minimized by bringing out heater and 


couple leads at opposite ends of the glass envelope and 
by keeping the couple at right angles to heater. In ad- 
dition, an extremely low residual inductance and capaci- 
tance is said to be obtained by use of a very short circuit 
for the heater and lead-in wires. The complete length 
of the loop forming this circuit is only 1% in. The 
thermocouple may be used, it is stated, with any stand- 
ard millivoltmeters sufficiently accurate for UHF work. 
Field Electrical Instrument Company, 109 E. 184th St., 
New York 53. 


INSULATION TEST SET 
Insulation test set (Type RD-50) designed for rapid 
testing of breakdown voltages of materials and compo- 
nent parts has a continuous duty rating of 50 kv d-c at 
10 ma. It will also deliver up to 50 kv peak, a-c. Out- 
put voltages are continuously variable, with full 315- 
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MODERN ALCHEMIST 


»eeeproducing the world’s foremost resistance alloy! 


Unlike the ancient alchemist who unsuccessfully 
sought to create gold from base metals, this modern 
metallurgist is fusing nickel and chromium to produce 
DS Taale lit eet Malate Mle tu SS mete Lil Mee rol 


resistant alloy! 


SLC ue MUM lel lild tm le male: 
chromium to erm superior properties of genuine 
Nichrome. For one, there is the all-important factor of 
exclusive Driver-Harris techniques. In every manufac- 
turing and processing operation, from furnace to spool, 


exacting metallurgical controls and checks operate to 





Nichrome is made only by 





HARRISON , 


BRANCHES: Chicago ¢ Detroit ¢ Cleveland 


Ort eM e SSM ale etl ml ote la dale ae 
MAT t el isa ie ed et le OM ee ae lr 
elt eS 1 1: Ieda Mal Malo h 2 MESS] ire Ma (dale eel 
time-tested standard by which other electrical resistance 


US eM le Mtr d tee 


Nl: Me Mee ee a 
mium combinations, there is only one Nichrome .. . 
and it is made only by Driver-Harris .. . thus Nichrome 


is at once the registered Trade Mark and symbol of 


service and belongs wholly and solely to the Driver- 


Harris Company. 


Driver-Harris 
a COMPANY 
NEW JERSEY 


ee ee ee i 


IN 74 
HISTORY 


WEIGHT AS SHOW 
APPROXIMATELY 


11/4 .e8s 


EQUIPMENT 
YOU WILL 
WANT 10 AWOW ABourt 


... product of war-time engineering 
...now doing a job for industry 


Because you can depend on them to work, and 
within specified tolerances, more than 25,000 Star- 
bird Pressure Operated Switches were manufac- 
tured and installed on nearly all of America’s four- 
engined bombers. They are ready to work for 
industry today. The complete line of Starbird 
Pressure Operated Switches control pressures accu- 
rately from 30 inches of vacuum to 5,000 PSI. 


The unit illustrated will ‘automatically main- 
tain desired operating pressure in a pneumatic, 
gas or hydraulic system and also operate a warn- 
ing light system within the specified operating 
range. Starbird industrial design pressure switches 
both operate and protect costly machinery ... and 
they can be depended upon at all times. Our engi- 
neering department will gladly analyze your prob- 
lem and make recommendations. 


FREE CATALOG 


Send for your copy of “George A. Starbird 
Pressure Operated Switches” for industry 
... containing installation data, operating 
specifications. 


Manafacare MELETAON 


GEORGE A.STARBIRO asf -J-J7 7-7 bash, A 


EQUIPMENT Paeaee te 14a et a 


eT eee he 
LOS ANCELES 38 CALIF. 


degree rotation of the variable transformer used for each 
of the three available ranges—O-10 kv, 0-25 kv, and 0-50 


‘kv. Output voltage is measured directly in the output 


circuit. Accuracy of scale readings is stated to be 
within 2 per cent. 
High voltage warning is provided both audibly by a 


repeating chime, and visually by red indicator light. 
Also featured are a number of other safety devices, in- 
cluding current limiting devices for the a-c and d-c 
circuits, and a main line circuit breaker. The set 
operates from a 115-volt, 60-cycle power source. 
Power consumption is 1 kw. Dimensions of cabinet are 
80 in. by 32 in. by 24 in. Total weight is 700 lb. Radio 
Development Labs, 362 Atlantic Ave., Brooklyn 2, N. Y. 


PHOTOELECTRIC SURFACE COMPARATOR 

A photoelectric scanning head is feature of this com- 
parator for testing the smoothness of surface finishes. 
Other elements are a self-contained 4-tube amplifier 
with calibrating controls, a finish meter with tolerance 
markers, and a work-holding carriage. Critical adjust- 
ment of the scanning head is unnecessary. Response 
is described as sensitive to very small variation in 


smoothness, and is independent of direction of finish 
grain. 

Amplifier is contained in base of instrument, with all 
controls mounted on front panels. The finish meter is 
so graduated that readings represent percentage of 
smoothness of standard used for setting the instrument. 
Value of readings may be converted into any established 
surface-finish units. Work-holding carriage has 7-in. 
travel, and 6-in. cylindrical capacity. Power supply 
required: 115 volts, 60 cycle, 15 watts. The Comtor 
Company, Waltham 54, Mass. 
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DIAMOND G CONTROLLED TENSION SPRINGS 


The useful life of a spring is the tension built into it. Tension that is 
exact for each requirement the spring is designed to fill . . . tension 
that will provide precise control in actual operation . . . controlled 
tension for better performance. 


Every spring produced by Diamond G has Controlled Tension 
built right in it. Scientific design . . . exacting fabrication . .. pre- 
cision heat treating and tempering assure Diamond G Springs of 
meeting the most rigid engineering specifications and tests. 


The complete facilities of Diamond G for providing all types of coil 
and torsion springs offer you a ready source of supply and assure 
quick deliveries on all quantities. You name your need .. . we'll 
provide the spring. 


GEORGE K.GARRETT CO., INC. 


1114 MORRIS BLOG., 1421 CHESTNUT ST., PHILADELPHIA 2. PA. 
MANUFACTURERS OF 


DIAMOND <> PRODUCTS 


LOCK WASHERS « « FLAT WASHERS « « STAMPINGS «+ «¢ SPRINGS + «© HOSE CLAMPS «+ «+ SNAP AND RETAINER RINGS 
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ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 


S p E c | F | Cc A T i Oo N S Continued on second page following * 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


General Motors Corp. 
Mfg. Corp. 


Brockmeyer Co. 
Burke Electric Co. 
Delco Appliance Div. 
General Motors Corp. 
Delco Products Div. 
Eastern Air Devices, 
lectrical Engrg. & 


4 


Century Electric Co. 
E 


Alliance Mfg. Co. 
Baldor Electric Co. 
Barber-Colman Co. 
Bodine Electric Co. 
The Brown- 


| 


2| 
= 


Miniature, under 1/50 hp. ; j is 
Fractional, 1 /50 to 1 hp. “AC / ABC BCD ABC 
Integral, 1 to 714 hp. en ae ABC | BC ABC 
Larger than 7 4 hp. 





QO 





QO 





| HORSE- 
POWER 


Shunt and Compound 
~ Series 
Split-phase induction 
~ Repulsion start-induction run 
~ Repulsion 
_ Capacitor start-induction run 
Capacitor — 
Squirrel cage 
_ Polyphase wound rotor es 
_ Shaded pole a ; ! ; - A 
~ High cycle a 
Constant . 2 BC A BC AC 
Synchronous __ , 7 d B B 
Varying ; ere : s BCD BC Dp. 
_ Adjustable 7 —s ae ABC | ACD 
Multi-speed : pe B AB 


ale 






































el TTL 


alo 
I" 


— 
lan) 
_ 
= 
r 
ry 
a 
Nn 
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A—Normal torque, normal - 
_Starting current , A ! AB_ AB 


B—Normal torque, low 
starting current 


C—High torque, low 
starting current 


D—High slip 
E—Low starting torque, 
normal starting current 
| ‘F—Low starting torque, 
low starting current ! ! AB B B 

Torque 2 ; ABC BCD ABC 
~ Reversing ; ABC BC | ABC ACD 
~ Low voltage—6, 12, 32, ete. 2 Cc C ACD 

Open, self-ventilated AC / ABC BCD ABC ACD 
~ Splash or drip-proof / AC ABC BCD ABC 

Totally enclosed Z a | ABC | BCD | ABC AC 
~ External fan-cooled ABC BCD AB 
_Explosion-proof . ABC AB 
~ Separately ventilated ; 

Horizontal AC | ABC ABCD | ABC ABC ACD | ABC 
~ Vertical AC | ABC A ABCD | ABC | ABC AC ABC 
~ Flange or face ; iG ABC j “ABCD | ABC ABC ACD ABC 

Bracket Cc | aac ABC ABC ACD A 
~ Resilient eee ane a ABCD | ABC ABC A ABC 

Shaftless 7 + : AB ABC AB 


Sleeve ABCD | ABC BCD | ABC | ACD |- ABC 

~ Ball come ABC | i ABCD | ABC | BCD | ABC | CD | ABC | AB _ 
Tapered and straight roller ; BCD BC B 
Sleeve, self-lubricating ae ACD D : AB 


Sealed ball or roller ia ABC ; BC AB 


Speed reducer (geared) i J | AC ABCD ABC ABC 
Clutch i : ; j ete oe 
Brake ue? ale a ABC | BCD | ABC 
Governor control | ; ACD cD 
~ ‘Temperature-protected _ ; ACD | ABC BCD ABC 
~ Brush-lifting ae | | el A 


Ss 


4 
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Classes 





Squirrel Cage 





OPERATING 
CHARACTERISTIC 
































| MOUNTING | FRAME | 
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Dry type, air cooled 
TRANSFORME 


a 


a 
oo: 
7 


“Designed and built 
fo your specification 


STANDARD gives the electrical manufac- 
turing industry a service that is hard to dupli- 
cate. Engineering and production facilities are 
coordinated to quickly design and manufacture 
transformers of voltage, capacity, frequency, 
dimensions and mounting facilities to meet 
even the most unusual requirements. 

The same high accuracy and fundamentally 
sound construction are yours whether you re- 
quire one or a thousand transformers. 

_For power and control of your cranes, ele- 
vators, machine tools, furnaces, etc., specify 
STANDARD transformers. A letter, phone call 
or wire will quickly produce a solution to your 
transformer problem. 


over 25 vears 
OF TRANSFORMER 
ENGINEERING 


THE STANDARD TRANSFORMER CO. 


WARREN ° ° ° OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + «+ OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 
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ORIGINAL EQUIPMENT 


@ MOTOR 0: (© 


SPECIFICATIONS 


Continued on second page following a 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Consolidated 
lectric 


Lamp Co. 


~ 
“ 


E 


Corp. 

Mfg. Co. 
Co. 

Inc. 

Div. 

Elec. 
Motors Co. 


Electric Indicator 
Electric Motor Corp 
Electric Specialty Co. 
Fairbanks, Morse 
General: Electric Co. 
Hansen Mfg. Co. 
Haydon Mfg. Co., 
Heinze Electric Co., 
Howell 

Janette Mfg. Co. 


Emerson Electric 





- 1/50 | ABCD | ACD |p 
Fractional, 150 to 1 hp. ABCD CD ABCD | ABC | AB | ABCD 


‘Integral, 1 to 73 hp. _| ABCD ABC. ABC ABC 


Larger than 7 15 hp BC 


> 
= 
i 


. 


- 
,|, 


_|>| 
~~ 
= 


POWEn 
POWER 


| Shunt and Compound 
” Series ca 
__ Split-phase induction 
| Repulsion start-induction run 
| Repulsion eee 


Capacitor start-induction run 


| Capacitor 
s : ‘ 


‘Squirrel cage 
1 £& 





Polyphase wound rotor 
Shaded pole 
High cycle 


Constant ABC. AC ABC. ABC ABC 


Synchronous : — wa AB A B | AB 


i aoe a ion 


Varying PAO ae ACD | ACD AC BC | ABCD 


| Adjustable | ow | oD AC | BC | ABCD |_ 
| Multi-speed AC BC 








— 
- 
_ 
re3 
= 
~ 
= 
a 
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A—Normal torque, normal 
starting current % B 


B—Normal torque, low 
starting current 


C—High torque, low 

starting current 

D—High slip as : 
| E—Low starting torque, 

normal starting current _ 
| F—Low starting torque, 
| low starting current 


| Torque 7 __|_BCD | ta 








Classes 





Squirrel Cage 





OPERATIN( 
CHARACTERISTICS 





| Reversing _ ABCD | CD | ABCD "| 8 {me 


|” Low voltage—6, 12, 32, etc. ABCD | ACD Cc . | AC 





Open, self-ventilated AB | ACD | ABCD 4 2 ABCD 


~ Splash or drip-proof | ACD | ABCD ) ABCD 
: “ABCD | ACD | ABCD iz 
ae | ACD: TABED | | “BC 
Explosion-proof “ACD | ABCD - | ec 
| Separately ventilated ~ | ABCD : or ee 








“ 





| Totally enclosed 
| External fan-cooled 











FRAM 





Horizontal ABCD ACD ABCD | ABCD 

| Vertical ABCD | ACD | ABCD. > | ABCD 

Flange or face a ABCD | ACD | ABCD | : ABC | 
Bracket esi ABCD | ACD | ABCD | ABC |” ABC 
Resilient id <a on AC 

~ Shaftless sae ar BCD B ABC 

ACD | ABCD | : ABCD 

ABCD | ACD | ABCD | ABC | “ABCD 






































| MOUNTING | 





Sleeve 

~ Ball 
Tapered and straight roller 
Sleeve, self-lubricating A : eee a 
Sealed ball or roller 


Speed reducer (geared) | | ACD ABCD | 
~ Clutch Ta eee a 
~ Brake 
Governor control 
Temperature-protected 
Brush-lifting 








| 
| 
| 
| 
| 
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YOU'LL FIND EVERYTHING YOU 
WANT TO KNOW ABOUT 


MOTOR CONTROLS 


in the 


FEDERALOG 


Condensed, yet thoroughly com- 

prehensive, the FEDERALOG gives 

you all the information you re- 
quire on 


ee 


FOR FOOL-PROOF SAFETY EVERY TIME 
IN CUTTING MOTORS FROM THE LINE, 
THIS FEDERAL RELAY DOES THE TRICK 


WITH THOSE WHO KNOW— 
IT’S BOUND TO CLICK! 






* Switches 

Service Equipment 
Meter Socket Troughs 
Multibreakers 











FEDERAL 
OVERLOAD RELAYS 


STANDARD EQUIPMENT ON 


Panelboards 





Motor Starters 





Circuit Breakers 








> 2 & & & F&F ¢ 


Fuse Boxes and 
Accessories 








No file on electrical equipment 





















y can be considered complete un- 
t i less it includes a copy of this new 
NOARK i DESIGNED FOR a = important catalog. Write for 
AUTOMATIC OR t today on your letterhead 
MAGNETIC MANUAL RESET ; or use the coupon 
MOTOR STARTERS i : 
i i 
Wherever overload protection is I 4 
needed . . . whether on new or j I 
existing installations . . . Federal’s Diagram shown above 
Overload Relays will provide the , Sree G 
“plus-margin” of dependability gen- i automatic’ reset. 
erally associated with Federal prod- 1 i 
ucts. Naturally, these relays are built i 4 
into Federal Noark Magnetic Starters i i TO LS be he 
... but remember, too, that they‘re 4 i 
available for your special appli- f i : 
cations. Federal Overload Relays : ? — = } yoo cn enenseneccessennssenssenncsescsessssssen 
provide conveniently located load i ehaneiiiamaen i FEDERAL ELECTRIC PRODUCTS CO., INC. 
and control circuit terminals, often 50 Paris St., Newark 5, .N. J. (Dept. EM.) 
making additional terminal blocks L. Seen ae om em ocak al 


Please send a copy of the FEDERALOG to 





unnecessary. 
Name 


WB © PO iacseccticiensnctsnnsasaitellitalatininciacinieabctomaaeaitie 


FEDERAL ELECTRIC PRODUCTS COMPANY, INC. 


EXECUTIVE OFFICES: 50 PARIS ST., NEWARK 5, N. J. - PLANTS: HARTFORD, CONN. - NEWARK, W. J. Address 
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& MOTOR 2: 4 


SPECIFICATIONS 


* Continued on second page following © 





Packard Electric Div. 


A—SINGLE PHASE 
B—POLY PHASE 

1 [CT CURRENT 
D—UNIVERSAL 


lectric Co. 


4 


lectric Co. 


General Motors 
Corp. 


Co 


Co. 


Kingston-Conley Elec. 
John Oster Mfg. Co. 
Robbins & Myers, Inc. 


Leland Electric Co. 


Lamb Electric Co. 
Ohio Electric Mfg. 


Kurz & Root Co. 
Peerless E 
Redmond Co., 


Master FE 





_Miniature, under 1) 50 hp. / “| a | ACD «BCD |—— ; = — 
| Fractional, 1 = to 1 hp. ABCD ABC ABC ABC | ABCD | ABC | ABC | ; ABCD _ 
| ABC “ABC BC ; 7 | : ARC 





| 
| 
| 
aoe 


- 
= 
~ 





call 
= 
| 


Integral, 1 we 71% hp. 


Larger than 7 4 hp. 


| HORSE- 
POWER 


Shunt and Compound 


Series 
- Split- phase induction 


Repulsion start- induction run | 
| Repulsion 
| Capacitor start- induc tion run 


Capacitor 


Squirrel cage 


Polyphase | wound rotor 
Shaded pole 
High cycle 


Constant 


Sy ne hronous 





ys Varying h 
Adjustable 


Multi-speed _ 


| SPEED | 


\ —Normal torque, normal 
starting current 
| B—Normal torque, low 
ering current 
2—High torque, low 
a current 
D —High slip 
E—Low starting torque, 
normal starting current 
F—Low starting torque, 
| low starting current 
sees kell  migditentiiin ae sa Sl ie sees 
~ ‘Reversing ; i _|__ ABC | > |_ABC | ABCD | _ ae : l— ABCD 
Low voltage—6, 12, 32, etc. 3 “a | ¥ AC / 5 Cc C 


Open, self-ventilated | AB | | ABCD | ABC | ABC | ABC | ABC! D | | ABCD 


_ Splash or drip-proof ge . § ; | ABC ; |) 
Totally enclosed s | ABC | ABC _ABC | ABC 
External fan-cooled oe ® 2D_ ABC _ABC | _ C 


| 
Explosion -proof -D_| ABC | ABC 
~ Separately ven — ( | 


Separately v entilated — 











Classes 





TERISTICS 
Squirrel Cage 


. 


OPERATING 








CHARAC 














ABCD 











Horizontal | c | aBCD | ABC | ABC | ABC | ABCD] ABC ABC | ac | ABCD 
2. See set ; ABCD || ABC |, a | ABC | ABCD |_ ABC ~ABC_ | AC ABCD 
Flange or face ; _ABCD | ABC _ | ABC ABC ABCD |—AF _|_ABC | | ABCD — 
Bracket 7 o ABCD | ABC =] ABC | ABCD | ABC ABC AC |" ABCD — 
Resilient : AC ABC | 7 | ABC | | ABC / | ABCD 











~ Shaftless : 5 Cc AB ; aa 


Sleeve ABCD ABC | ABC | ABC | ABCD | ABC | ABC | > | ABCD 


5 FS A ey TL | eR | ABC | ABCD | ABC | ABC | C_ | ABCD 


~ Tapered and straight roller da ad : =i = 


“Sleeve, self-lubricating c __|_ABCD_| ABCD |~ —AC | ABCD 





~ Sealed ball or roller | e ABCD | 


Speed reducer (geared) a ACD cs ; : | ABCD 
Clutch : capeenencell 
“Brake ° a" : . - ; al apie 

ae 1 ese es ACD 

Temperature-protected | ae / C ABC ACD 

Brush-lifting 
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High-Speed fine wire drawing demands 
the superior quality provided by Ale 


rod. 
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From ore reduction pots through 
alloying furnaces, the metal going 
into Aleoa Aluminum rod is 
checked continually. From the 
casting of ingots to the finished 
rod, temperatures and processes 
are regulated to maintain uni- 


formity. assure top quality. 


know-how and 
for producing top 
rod. 


start with a TOP QUALITY product 


Whether you draw aluminum 
wire yourself, buy it from your 
regular supplier or from Alcoa’ 
direct, you benefit because of the 
higher quality of Aleoa Aluminum 
rod. ALUMINUM COMPANY OF 
America, 2179 Gulf Building, 


Pittsburgh 19, Pennsylvania. 


OA ALUMINUM ue 
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G@ MOTOR (5: © 


SPECIFICATIONS 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
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OPERATING 
CHARACTERISTICS 


BEAR- 
INGS 


ES 


. 


SPECIAI 
FEATUR 


Squirrel Cage 





Miniature, under 1/50 hp. 


Signal Elec. Mfg. Co. 


Small Motors, Inc. 


~ 
— 
~ 


Inc. 


F. A. Smith Mfg. Co., 


> 
lm 
=| — 
Y 


Star Electric Motor 
Co. 





~ Fractional, 1/50 to 1 hp. 
~ Integral, lto7 


ral, 1 to 7! hp. 
Larger than 7 '5 hp. 


_ Shunt and Compound _ 
~ Series 
~~ Split- phase induction 
~ Repulsion start-induc tion run 





Repulsion 





dd 























Capacitor start-induction run 
Cc apacitor 








~_ Squirrel cage 





__ Polyphase wound rotor 
~ Shaded p pole 








~~ High: cycle 


Constant 

__ Syne ‘hronous 
ra arying 

~ Adjustable 

















Multi-speed 


A—Normal torque, normal 

starting current 

B—Normal torque, 
| starting current 

C—High torque, low 

starting current 

D—High slip 

E—Low starting torque, 

normal starting cu current 

F —Low starting torque, 

low starting current 


low 




















AB 





Torque 


AB 


ABC 








Reversing 
Low voltage—6, 12, 32, etc. 


Open, self-ventilated 


~ Splash or drip-proof 


cD 
Cc 


| ACD 


AB 
cD 


ABCD 


“ABCD 


BC _ 
ABC 


ABC 
‘oe 





Totally enclosed 
~ External fan- n-cooled 


ACD 


ACD 


ABCD 


“ABCD |. 





E xplosion-proof 








ots FRAME 2 


~~ Separately ventilated 


Horizontal 
~ ertical 


oF lange or face 
~~ Bracket 


Resilient 


ABCD 
ABCD 


ACD 


ACD — 
“ACD 





~~ Shaftless 
Sleeve 
Ball 
_ Tapered and straight roller 





~ Sleeve, self- -lubricating 
~~ Sealed ball or roller 


Speed reducer (geared ) 
Clutch 
Brake 


~| ABCD 


ABCD 
ABCD 


“ABCD 


“ABCD 





ACD 
ACD ~ 
~ACD~ 
“ACD 


ABC 
BC 
ABC 











BC 


ABC 
ABC 
ARGC 
~ ABC 





ABCD 


ABCD 


A 


_ACD_ 
ACD 


_A BC 
ABC 





| ABC _ 
ABC 








D | ABCD |_ 
ABCD 


ABCD 


ee 


BC” 

















Governor control 





Temperature-protected 











Brush-lifting 





Warren Telechron Co. 


Hb-in. or less at 1 rpm. 


9 


torque, 


Timing motors 


B. 


\. Wesche Electric 


Cc 


Westinghouse Electric 
Corporation 


Wincharger Corp. 





























ABC 
= 
ABCD 
ABCD 
ABC 


AB 
AB 


_AB 
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B 


__ iB 
ABCD __ 





ABCD 





cD 
ABCD 





ABC 
a. 
ABC 
See 
AB 
ABCD 








ABCD 





ABCD 





ABCD 








ABC 
ABC 
ABCD 


ABCD 





ABCD 





AB 
ABCD 


ABC 
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THE TRUMBULL ELEC. MFG. CO. . 
MADE IN US.A 


TROLLEY .... 
CLOSUR ™ 


PAT. No. 2117480 














4 
Palm Brothers Decals are ideal for your identification E Y E ~ 4 P P E u L 


— Pe requirements, and may be serially 
Soudan die uate Gab emer emnmiomnin PERMANENCY 


See for yourself! Samples submitted without obliga- 
EcCOonOomy¥ 


tion. Write today for Catalog No. 11. 
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WIRE WOUND CERAMIC 
RESISTOR CAPACITORS 


ELECTRICAL REACTANCE 
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TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 
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Machine-Assembled Commutators 
(Continued from page 107) 


tool of the dieset to position the stock accurately. This 
arrangement can be seen in Fig. 2. The first tool 
punches out a scrap plug forming the dovetail between 
two adjacent segments ; the second tool is blunt and acts 
as a positioner in the notch created by the first tool, 
while the third tool shears a completed segment off the 
end of the wire. Stripper springs return the sheared 
piece back into the line of stock so that it can be pushed 
by the stock directly into a guide chute onto the con- 
veyor. 

This conveyor belt serves as a reservoir or bank of 
copper segments for the assembly unit. It is normally 
about two-thirds full, measured along the belt. At this 
point a roller on a pivoted arm contacts the segments and 
activates the first of two limit switches. A second set 
of two rollers mounted near the input end of the feeder 
on a floating ‘“‘walking beam” rocks up and down as seg- 
ments pass successively under each wheel. If, however, 
the belt is loaded with segments, end to end under both 
rollers, the arm is lifted and the second limit switch 
tripped, stopping the press. This is accomplished 
through a solenoid valve governing an auxiliary hydrau- 
lic cylinder attached to a bellcrank in the press clutch- 
trip mechanism. This control does not in any way af- 
fect the operation of the assembly unit nor the feed belt 
which continues to run and thus unload itself. 

Additional safety devices are also included on the 
press to shut off the motor should stock or scrap jam 
in the dies. 


ASSEMBLY UNIT DESCRIBED 


Basically, the assembly unit proper provides a feeding 
mechanism which feeds a pair of copper and mica seg- 
ments into an assembly ring between heads which are 
rotatably indexed for each bar. All functions of the 
machines are sequenced and interlocked through trip 
cams placed on a control drum accessible through a door 
at the rear of the machine. This drum sequences six 
hydraulic valves and is the nerve center of the machine. 
The valves control the advance and retraction of two 
heads between which the copper and mica segments are 
loaded, indexing of the heads for each insertion, opera- 
tion of the feed mechanism and the clamping of an as- 
sembly ring on a hand holder, which is temporarily 
locked into the machine. Fig. 3 shows a closeup of 
the general setup. Mica segments are loaded vertically 
in the magazine while copper segments are power fed 
under the stack from the left. To provide for variations 
in speed, the control drum is driven direct from a fluid 
motor, operating through a flow control valve. The 
machine operates on 250 pounds per square inch pres- 
sure supplied by a vane-type pump driven by a 2-hp 
motor while a %-hp gearhead motor powers the con- 
veyor. 

The feed mechanism ejects a pair of copper and mica 
segments from between two compression fingers which 
hold them parallel to one another and eliminate skew. 
The bars are thrust in until the dovetail edges come into 
contact with shoulders on the facing heads. The final 
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For more than 20 years we have adhered to 
our one specialty: the fabricating of sheet 
metal cabinets and other non-functional. parts 


of electronic, electrical and mechanical 
apparatus. 
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We do this one thing with the pride of master 
craftsmen. Never have we been tempted to 
manufacture any complete products or assem- 
blies. Ours always was and will continue to 
be a highly individualized service. 


During the war years we never worked in an 
unfamiliar field. Consequently those years im- 
proved and intensified our specialized skill 


ys 


and knowledge . . . expanded our facilities, 
but did not divert or split our interests. 


Hence we have no reconversion problem. 
We’re not switching over to any other form 
of manufacturing. 


Our vast accumulation of dies and tools is 
available to save you special die costs. We 
offer custom craftsmanship to exact specifica- 
tions, at “ready-made” economies. Try us for 
extra value in rugged construction and stream- 
lined beauty. 


ANY METAL ¢ ANY GAUGE ¢ ANY SIZE 
ANY FINISH «© ANY QUANTITY 





See our exhibit at the | R. E. Technical Meeting, 


Booth 6-B, Hotel Astor, New York, Jan. 23-26 
PRODUCTS CO.,INC. 


KAR ® wera 
124-30th Street, Brooklyn 32, N. Y. 
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THE UNIVERSAL LIQUID CEMENT 


Used in the electrical field for 
35 years ...In Peace and in War 


READY TO USE e DRIES QUICKLY 
WATERPROOF 


A few of Ambroid’s many uses: 


For holding calibrating screws... 

holding mercury switch tubes 

in clips . . . insulation non-fray 
. « and moisture-proofing. 


Our laboratory 
is at your serv- 
ice. Special 
adhesives sup- 
plied for va- 
rious industrial 
lines. Send us 
your problems. 


Request on your 
letterhead brings sample 


Packaged in tubes, pint, quart and 


gallon cans. 


AMBROIDCO., INC. 


EST 1910 


305 FRANKLIN ST., BOSTON 10, MASS. 


copper and mica segment pair is thrust into position 
and at the same instant the assembly is clamped within 
its holder and the heads recede to the open position 
which leaves the assembled commutator free for tem- 
porary staking. 

Segment feed and indexing rotation of the two heads 
is positively prevented from getting out of time because 
the same hydraulic valve operates both members. 

While the assembly machine is at work, a pre-as- 
sembled steel hub, mica collar and mica tube are placed 
in the mandrel of the staking press. It is the work of an 
instant to lift the bar assembly out of the machine with 
the retaining tool, place it over the hub, place the top 
mica collar and steel washer over all and bring down 
the hydraulic ram, initiated with a hand lever. 

In the pilot model, the two heads had to be advanced 
and clamped manually, indexing was through a mechani- 
cal ratchet, which served the purpose for a single long 
production run on inverter commutators. Drive was 
through open, friction wheels which were automatically 
disengaged at the end of the cycle. In the perfected 
machine, hydraulic power is even adapted for actuating 
the cam lever which clamps the retaining ring about the 
commutator assembly. The cam lever is held closed by 
a mechanical latch (see Fig. 3). 

After a preliminary inspection, the initially staked 
commutators are baked in a batch type oven before being 
finally coined. This is done in the hydraulic press 
shown in Fig. 4. In conjunction with hydraulic rams 
both above and below, the spring loaded head gives 
a triple action to this coining operation. The steel hub, 
mica hubs and rings are first gripped on the diameter 
and on steel rings from below and above and then 
swedged with a punch. The hydraulic press is capable 
of staking 1500 commutators per hour. 

A few commutators from each lot are then rough 
turned for centrifugal testing. Fig. 5 shows the special 
apparatus devised for this test. Speeds up to 30,000 
rpm, recorded on a reed-type tachometer, are available 
through a small air turbine. 

Final production operation is to broach the bore to 
finished size, accomplished on a vertical pull-type 
broaching press with dual tools and automatic tool re- 
traction and pickup. Eventually, this operation will be 
made fully automatic with the aid of an index fixture 
similar to the one used in the swedging press. The elec- 
trical inspection on a 100 per cent basis, according to 
customers’ specifications, is made on specially designed 
testing equipment. 


Magnetic Wire Sound Recorder Field Expands 

List of manufacturers of wire sound recorders li- 
censed by the Armour Research Foundation of Illinois 
Institute of Technology has been expanded to 24, ac- 
cording to a recent announcement by the Wire Re- 
corder Development Corp. which handles the licensing 
for the institute. Of the four new licensees announced, 
two are located in foreign countries, and the other two 
are the Bendix Aviation Corp., Radio Division, and the 
St. George Recording Equipment Company. 

The Bendix organization, the announcement states, 
plans to incorporate wire recorders in home radio re- 
ceiving sets, and, in addition, plans to manufacture units 
with several special applications. 
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SPOT SOLDERING D Sn 
MACHINE ependability is only one 
of the many outs:anding 
qualities enjoyed by all 
ESICO products for al- 
most 20 years. Efficient 
and economical operation 
are assured with these 
fine tools. For better per- 
formance, get ESICO 
Soldering Equipment! 


Today 
Complete 
Information on 
the Esico Line 


4 real time-saver. Treadle-oper- W rite 
ated. Automatically advances iron for 
and solder, leaves operator's hands 
free for work. 


ESICO 
SOLDERING IRON 
CONTROLS 


Positive TIP control prevents over 
heating—tip cannot fall below sol 
dering temperature. The only prac 
tical method of controlling heat in 
the tip—an exclusive ESICO fea 
ture! 


we Reg. US. 


Pat. Off. 


ELECTRIC SOLDERING IRON CO. Inc. 
2845 West Elm Street, Deep River, Conn. 


THE RAJAH SOLDERLESS 


SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil - Burners, 
Radio, Testing Devices, Ma- 
— Appliances and Equip- 
ment — 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


BLOOMFIELD NEW JERSEY 


Transformer Calculations for 


Selenium Rectifier Applications 
(Continued from page 111) 


the basic elements in a single-phase, full-wave, center- 
tap rectifier or 2-4-1 connection. (Fig. 3B.) From 
Table I, we find 1.2 amperes to be normal load for this 
application ; therefore, D = 0.99 « 1.0 = 0.99 volts. 
Our formula for E, (Fig. 3B) is: 
E, = (E, X 1.15) + NDor 
E, = (24 x 1.15) + (4 & 0.99) = 31.56 volts 
As this value is the voltage required each side of the 
center tap, the secondary voltage required is 31.56 times 
2 = 63.12 volts for a new rectifier stack. To com- 
pensate for the 50 per cent increase in forward resistance 
due to aging, we find the maximum secondary voltage 
required to be: 
E, = (24 1.15) + (4 « 0.99 & 1.5) = 33.54 volts 
33.54 & 2 = 67.08 volts 
Referring to the current values (Fig. 3B), we find 
the required secondary current to be: ; 
I, & I, or 1.2 & .785 = 0.94 ampere 
The maximum a-c voltage which can be applied to 
our rectifier is the maximum voltage per plate times the 
number of plates in series in one arm or in this case 
18 times 4, or 72 volts, because each arm must block 
the full secondary voltage. The maximum regulation 
should not exceed: 
72 — 67.08 _._ 
6708” 
It is apparent that the adjustment taps should be 
placed on the primary winding so that only one tap 
will be required to change the voltage equally on both 
sides of the center tap of the secondary. Otherwise 
two taps would be required if the taps were placed on 
the secondary winding. 
Our transformer would be specified as follows: 
Single-phase primary voltage and frequency as 
required for our a-c supply. 
Secondary—67.08 volts, center-tapped, at 33.54 
volts, 0.94 ampere. 
Additional primary winding to reduce the secondary 
voltage to a value of 63.12 volts, center-tapped at 
31.56 volts at 0.942 ampere (additional taps as 
required for adjustment desired). 
Regulation not to exceed 7.3 per cent. 


100 = 7.3 per cent 


BATTERY CHARGING 


To charge 12 cells or 28.8 volts of battery at 1.0 am- 
pere or to supply 28.8 volts at 1.0 ampere to a capacitive 
load using two of the basic stacks as a single-phase, full- 
wave rectifier, we must de-rate the rectifier input by 20 
per cent, as before. From Figure 2, we find the value 
of D to be 1.38 & 1.0 = 1.38 volts. Calculating the 
required secondary voltage (Fig. 3B): 

E, = (E, X .£85) + ND for battery or capacitive load. 

Substituting known values, we find : 

E; = (288 X .85) + (4 X 1.38) = 30.0 volts 
30.0 X 2 = 60.0 volts for a new rectifier. 
E, = (28.8 & 85) + (4 X 1.38 X 1.5) = 32.76 volts 

32.76 & 2 = 65.52 volts to compensate for aging. 

(Continued on page 200) 
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recision quality control makes 


STUPAKOFF 
CERAMICS 


....your best choice 


Stupakoff quality control means... 


1. Strict adherence to your specifications — 





2. Uniform, dimensionally-accurate ceromic insulators 
that minimize production losses — 
3. Maximum mechanical strength— 
. Maximum electrical protection. 
These advantages of Stupakoff Ceramics are 
gained through carefully selected and laboratory 
controlled materials . . . competent 
engineering, backed by years of ex- 
perience and research . . . plus 
modern manufacturing facilities and 
constant inspection. For the finest 
ceramic insulators ...specify Stupakoff. 


Write for Bulletin 245 describing Stupa- 
koff Ceramic Products and Hermatic Seals. 


STUPAKOFF 
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THE AMAL 
CONTROLS 


REDUCED SIZES 
or having 


a: 
ACTION — 


You, who are confronted with the problem 
of reducing the size or weight, or of increas- 
ing the action of a set size of thermal element 
in the designing of your control, here is 


your answer: 


Chace Thermostatic Bimetal 
Type No. 6650 


By using Chace Thermostatic Bimetal No. 
6650 you may design a thermal element at 
least 40% smaller than is possible with the 
use of any other bimetal for producing like 
action; or by using the same size element 
you will get an increased action of at least 
40% as compared with elements made of 


any other bimetal.. 


Chace Thermostatic Bimetal No. 6650 
offers an exceptionally high spring rate per 
°F. and a high degree of electrical resistivity. 
Bulletin B-145 gives complete information; 


sent free on request. 


Ywue AGCEco 


Thermostatic Bimetals and So al Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 


Referring to the current values (Fig. 3B), we find 
1.0 X 1.15 = 1.15 amperes full-load secondary current. 
The maximum regulation should not exceed: 
72 — 65.52 
aaa < 100 = 9.8 per cent 


Here again we find it better to put the taps for ad- 
justment of the secondary voltage on the transformer 
primary. 

Our transformer would be specified as follows for 
this application : 

Single-phase primary voltage and frequency as 
required for our a-c supply. 

Secondary—65.52 volts, center-tapped at 32.76 volts 
at 1.15 amperes. 

Additional primary winding to reduce the secondary 
voltage to 60.0 volts, center-tapped at 30.0 volts 
at 1.15 amperes (additional taps as required for 
adjustment desired). 

Regulation not to exceed 9.8 per cent. 


SINGLE-PHASE, FULL-WAVE BRIDGE 


Let us assume an application requiring 50 volts d« 
at 1.2 amperes to a resistance or inductive load, using 
four of the basic elements connected as shown in Fig. 
3C or 4-4-1 connection. From Table I we find 1.2 am- 
peres to be normal plate rating, and from Fig. 2, the 
value of D is 0.99 & 1.0 = 0.99 volts. 

Then (Fig. 3C): 

E, = (Ee X 1.15) +2 NDor 

= (50 x 1.15) + (2 K 4 x 0.99) = 65.42 volts 
for a new rectifier 
FE, = (50 X 1.15) + (2 X 4 Xk 0.99 & 1.5) = 69.38 
volts to compensate for aging. From the current values 
(Fig. 3C), we find: 

I, & I, = 1.2 X 1.11 = 1.33 amperes 

for the full-load secondary current. 

The maximum regulation permissible is : 

72 — 69.38 
69.38 

The transformer for this application would be speci- 
fied as follows: 

Single-phase primary voltage and frequency as re- 
quired for our a-c supply. 

Secondary—69.38 volts at 1.33 amperes. 

One secondary tap at 65.42 volts (additional taps 
as required to meet the adjustment require- 
ments ). 

Regulation not to exceed 3.7 per cent. 


< 100 = 3.7 per cent 


BATTERY CHARGING 


To charge 24 cells or 60.0 volts of battery at 1.0 am- 
pere or supply 60.0 volts d-c at 1.0 ampere to a capaci- 
tive load using four of the basic stacks connected as 
shown in Fig. 3C. From Table I we find 1.0 ampere to 
be 83.5 per cent normal plate rating, and from Fig. 2, 
the value of D to be 1.38 & 1.0 = 1.38 volts. 

Then (Fig. 3C): E; = (Eo X 8) +2ND = 
(60.0 x 8) +2 X 4 X 1.38 = 59.04 volts for a new 
rectifier. 

E, = (60.0 X 8) + (2 X 4 X 1.38 X 1.5) = 64.56 
volts to compensate for aging. 
(Continued on page 202) 
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The chances are there’s at least 
one job it can do better and cheaper 


nee is by no means the 
answer to every industrial prob- 
lem. The fact is that many jobs are 
done with less fuss and expense by 
other means. 


But, electronics is quicker than the 
eye and hand, is infinitely more 
observing, and can repeat precision 
operations indefinitely—and faster— 
without fatigue. Moreover, electronic 
power can perform intricate heating 
and welding jobs in less time than it 
takes to tell it. Any one of these oper- 
ations done electronically adds up to 
a greater production of higher quality 
products at less cost. 


The upshot is that electronics has 
stepped out of its role as an untamed 
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miracle and become an important 
business proposition. If you have not 
reviewed its possibilities as an in- 
dustrial tool, now is the time to con- 
sider its potentialities. 


Some of the Jobs Electronics 
Can Do for You 


- Heating metals, plastics and wood 

¢ Timing welding and control opera- 
tions 

Controlling manufacturing and 
processing operations 

+ Regulating motor speed 

« Converting alternating current to 
direct current 

Inverting direct current to alternat- 
ing current and changing the fre- 
quency of alternating current 
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HARRISON. WH. J. 


WHAT CAN ELECTRONICS DO IN YOUR FACTORY? 








Counting, sorting and weighing 
manufactured or processed prod- 
ucts qualitatively or quantitatively 

Inspecting finished products non- 
destructively 

Measuring product specifications 

Analyzing product characteristics 

Protecting workers against injury 


THIS WILL CONVINCE YOU 


The free booklet ‘16 Examples of 
RCA Electron Tubes at Work in 
Industry” will prove convincing. 
Write for it today on your com- 


pany letterhead and address your 
request to Radio Corporation of 
America, Commercial Engineer- 
ing Department, Section I-10B 
Harrison, New Jersey. 
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ings, castings and screw machine parts may be 
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Feick Atmosphere Furnace Brazing is flexible, 
readily adaptable to runs of a few pieces or 
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NOW. 
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From the current values (Fig. 3C), we find: 
Izy X I, = 1.0 & 1.65 = 1.65 amperes 
for a full-load secondary current. 
The maximum regulation is: 


72 — 64.56 
64.56 


The transformer for this application would be speci- 
fied as follows: 

Single-phase primary voltage and frequency as re- 
quired for our a-c supply. 

Secondary—64.56 volts at 1.65 amperes. 

One secondary tap at 59.04 volts (additional taps 
as may be required to meet adjustment and cir- 
cuit conditions ). 

Regulation not to exceed 11.2 per cent. 


x 100 = 11.2 per cent 


THREE-PHASE, HALF-WAVE 


In this application three basic elements (Fig. 4A) will 
be used to supply 36 volts at 1.6 amperes to any type of 
load (including battery charging). From Table I, we 
find 1.6 amperes to be normal current and the value of 
D (Fig. 2) to be 0.99 & 1.0 = 0.99 volts. 

Using the formula in Fig. 4A: 

E, = (E, X .855) + ND and substituting known 
values we have: 

E, = (36 & 855 + (4 X 0.99) = 34.74 volts, 
but as the secondaries in this circuit must be Y- 
connected, the phase voltage is: 

34.74 & V3 = 60.1 volts required for a new rec- 
tifier. 

To compensate for aging, we find: 

E, = (36 < 855) + (4 X 0.99 X 1.5) = 36.72 
volts and converting this value to phase voltage, 
we have: 

36.72 X V3 = 63.53 volts 
From Fig. 4A, we find the phase current to be: 
Ie X I, = 1.6 X .585 = 0.93 ampere 

As each arm of the rectifier must be capable of block- 
ing the no-load phase voltage, the phase voltage must not 
exceed 18 & 4 = 72 volts. We calculate the maximum 
regulation as before: 

72 — 63.53 
63.53 

We would therefore require a transformer to the fol- 
lowing specifications for this application: 

Three-phase primary having the voltage and fre- 
quency required for our a-c supply. 

Secondary phase voltage—63.53 volts at 0.93 phase 
ampere, Y-connected. 

Secondary tap to provide a phase voltage of 60.1 
volts (additional taps as may be required for de- 
sired adjustment of current and voltage). 

Regulation not to exceed 11.7 per cent. 


< 100 = 11.7 per cent 


THREE-PHASE, FULL-WAVE, CENTER TAP 


Use six of our basic rete in 6-4-1 connection to 
supply 36 volts d-c at 2.2 amperes to any type of load. 
From Table I, we find 2. 2 amperes to be normal current 
for this circuit, and the value of D (Fig. 2) to be 
0.81 « 1.0 = 0.81 volts. 

Solving the formula: E; = (Es 


< 0.74) + ND X 2 
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THANKS TO ADVANCED capacitor engineering, small 
compact capacitors with a variety of bracket arrange- 
ments and sturdy screw-type terminals, are available 
for suppressing noise from generators, inverters, motors 
and other equipment. 


C-D has a complete line of radio-noise capacitors and 
filters. 


They can be mounted in any position and will operate 
over a temperature range of plus 85° to minus 55°C. 
Ratings are .01 mfd. to 0.5 mfd. 100 V.D.C. and .01 
mfd. to .25 mfd. 500 V. A.C.-D.C. in the types illus- 
trated. Other types are available for every noise sup- 
pression problem. 


'Cornell-Dubilier engineers will be glad to advise on 
the selection of these and other types of capacitors and 
filters for noise suppression. Write for information. 
Cornell-Dubilier Electric Corporation, South Plainfield, 
N. J. Other plants at New Bedford, Brookline, Wor- 
cester, Mass., and Providence, R. I. 


CORNELL-DUBILIER 
CAPACITORS =~ 
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(Fig. 4B), we find: 

E,; = (36 X .74) + (4 X 0.81) XK 2 = 59.76 
volts for a new rectifier. 

To compensate for aging, we require: 

E, = (36 X .74) + (4x 0.81 « 1.5) KX 2=63 
volts. 

The full-load secondary current from the current val- 
ues (Fig. 4B) is: 

I, X Iy = 2.2 X 0.408 = 0.89 ampere 

Calculating the regulation so as not to exceed the 
stack inverse voltage, we find the transformer must not 
exceed a maximum regulation of: 

72 — 63 
63 

The transformer specifications for this application 
would be: 

Three-phase primary having the voltage and fre- 
quency required for our a-c supply. 

Secondary windings—63 volts, center-tapped at 
31.5 volts at 0.89 ampere for each phase. 

Either secondary taps to deliver 59.76 volts, center- 
tapped at 29.88 volts, or primary taps to provide 
that reduction in secondary voltage (additional 
taps as required for adjustment to the particular 
requirements ). 

Regulation not to exceed 14.2 per cent. 


x 100 = 14.2 per cent 


THREE-PHASE, FULL-WAVE BRIDGE 


Use six of our basic elements in 6-4-1 connection to 


. deliver 80 volts d-c at 1.8 amperes to any type of load. 


From Table I we find 1.8 amperes to be normal current 
for this rectifier and from Fig. 2, the value of D at nor- 
mal current is 0.81 K 1.0 = 0.81 volts. 

Solving the formula: 

E; = (E2 X .74) +2 ND (Fig. 4C) 

we find the phase voltage : 

E, = (80 X .74) + (2 X 4 X 081) = 65.68 
volts for a new rectifier. 

To compensate for aging of the rectifier : 

E, = (80 X .74) + (2 4 X 081 XK 15) = 
68.92 volts per phase. 

From the current values (Fig. 4C) : 

I, KX Ig = 1.8 X 8.15 = 1.46 amperes 
is the phase current required. 

The maximum permissible regulation is: 

72 — 68.92 
68.92 

The specification for the transformer in this applica- 
tion would be as follows: 

Three-phase primary having the proper voltage 
and frequency for our a-c supply. 

Secondary phase voltage—68.92 volts at 1.46 phase 
amperes. 

Either primary or secondary taps to provide a sec- 
ondary phase voltage of 65.68 volts (additional 
taps as required for adjustment desired). 

Regulation not to exceed 4.4 per cent. 

Rectifier transformers should have good regulation to 
provide good d-c voltage regulation. Sufficient adjust- 
ment of secondary voltage should be incorporated to in- 
sure covering the full range of d-c output voltage and 


xX 100 = 4.4 per cent 
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DUROK Prt eet ee 


economical production - . - higher 
winding speeds, fewer torn fej 
insulators, fewer failures. It has 


stiffness, rigidity, hardness and snap. 


WLU has the color of natural 


purified non-cotton Pel (os ee 
advantages of this color - be 
apparent to mofor makers whose 
production speeds and accuracy are 


increased by the greater itt eliihbd 


avira di Maile Py t eee 


SEC CIPIC ATION’ 


Thickness — ” .007-.010 Elmendorf Tear CMD 
.015-.020 “gms/.001” 
.025-.030 pH 
Specific Gravity Ash % 
gms/cc 1.30-1.40 
Tensile MD #/sq. in. 15,000-19,000 
Tensile CMD #/sq. in. 6,000-7,000 
Elongation MD % 9-11 
Elongation CMD % 15-18 
Dielectric Volts/.001” 
thickness 400-600 
Shrinkage MD% 4-7 
Shrinkage CMD % 1.4-1.9 
Mullen #/.001” 
thickness 34 
Elmendorf Tear MD sq. ft./.001” 
gms/.001” 60-75 thickness 
MD = parallel to grain == Machine Direction 
CMD = across the grain = Cross Machine Direction 


— less than 
Methanol 
Extractable % 
Naphtha 
Extractable % 
Chlorides-parts 
per million 
Water abs. 15 min. 
approx. % 
Woter abs. 24 hrs. 
approx. % 
Approx. Wgt. #/M 


1 MITCHELL-RAND 
for 57 YEARS 
THE ELECTRICAL 


51 MURRAY STREET 


Fiberglas Varnished Tape and Cloth 
Insulating Papers and Twines 

Cable Filling and Pothead Compounds 
Friction Tape and Splice 

Transformer Compounds 


EST. 1889 


Mica Plate, Tape 
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COrtlandt 7-9264 


A PARTIAL LIST OF M-R PRODUCTS 
Fiberglas Saturated Sleeving, Varnished Tubing 
Asbestos Sleeving and Tape 
Varnished Cambric Cloth and Tape 
» Paper, Cloth, Tubing 


DUROK is the optimum insulation for 


hermetically sealed aadale kolo 


motors. 


DUROK WT Toe tele aber purity 
and high specific gravity, means 


m 
maximum insulation vb ia) minimu 


thickness, greater safety factor and 


more wires per slot. 


NUH is free of chemicals and 


maculae) 
sizing and retains the bes 


properties of cellulose . . . this means 


+} f 
faster, more complete absorption 
insulating varnish, oral elimination © 


echt Atte coh eiLls) time required. 


DUROK teehee. ete. 


great teor strength and high stretch (elongation) 
before rupture, permits greater speed in motor winding, 
more wires in a given slot for greater horsepower, 
fewer torn slot insulators, fewer failures, increased 
production and lower costs. It is stiff, rigid, -hard 

and has quite a “snap”. 

» ++ is made of a non-cotton cellulose by laminating 
many thin, continuous, layers while wet and under high 
pressure, without the use of adhesives or chemicals, 

and is dried without tension. 

. is now available, from stock, in sizes from .007— 
010—.015—.020—.025 and .030 inches. Standard 
sheets are 36 x 24”. The grain is parallel to 
the second dimension. 


WRITE FOR. DUROK SAMPLE CARD 


MITCHELL- RAND INSULATION COMPANY, INC. 


NEW YORK 7, N.Y. 
e 


Fiberglas Braided Sleeving 

Cotton Tapes, Webbings and Sleevings 
Impregnated Varnish Tubing 

Insulating Varnishes of all types 
Extruded Plastic Tubing 





tifier elements which normally have a manufacturing 


a tolerance of plus or minus five per cent in d-c output for 
LTT : a given a-c input. 


| M i: Py ® @ | D current required and the variations encountered in rec- 


Single-phase rectifiers, when used with battery or ca- 
pacitive loads, must be de-rated 20 per cent in input cur- 
rent or voltage or a wattage equivalent of both. 

Single-phase, half-wave rectifier transformers for bat- 
tery or capacitive loads must be designed so that the 
maximum no-load rms secondary voltage, which when 
added to the voltage of the battery or capacitor, will not 
exceed the maximum a-c voltage of the rectifier element. 

The no-load rms secondary voltage or phase voltage 
of the transformer must never exceed the maximum a-c 
voltage of the rectifier element. 

Half-waye and center-tapped rectifier circuits, either 

S adaensiien Sox eumnieht single-phase or three-phase, are normally used only 

"0 . when low direct-current voltage is required. Bridge 
Extensively employed in industrial ed sually us ‘| ‘ ‘ . 
heating, annealing, baking and dry- circuits are usually used when an output voltage exceed- 
ing ovens, cooking ranges, etc. « ing that of a single series plate is desired because better 
The Visaflame—illustrated above— : Bt ¢ © ed " 
ioe walt of the Wenlieme Contes power factor of the bridge circuit results in a more eco- 
System. It is a light-sensitive me- nomical transformer without increasing the cost of the 
chanical mercury switch that closes . 1 A 
its circuit in the presence of an oil rectiher element. 
flame, opens in its absence e It will 
pay to investigate the unusual pos- 
sibilities of this improved oil burner 
safety control. installation is simple 


and completely accessible after- © 
ward. Information sent on request. Design for Export 


gy THE MERCOID CORPORATION Iii) aeRO Froet pape 28S) 


j 4201 BELMONT AVE. « CHICAGO, ILL. LLESS8 
AUTOMATIC CONTROLS * EQUIPPED EX 5 

“ALLY SEALED MERCURY SWITCHES The figures of selected prewar Japanese and German 
255100) etalon exports are, no doubt, of particular interest. And it may 
be noted that foreign traders think the United States has 
excellent opportunities for capturing such business, par- 
ticularly in Latin America, Australia, British India, the 
Middle East and South Africa. In Europe, Sweden and 
Switzerland will provide sizable competition, and Great 
Britain will be a keen opponent in all markets, tradi- 
tionally stressing high quality and close attention to buy- 
er’s special needs. As to government controls abroad, 
these are not likely to be a hindrance to American ex- 
porters provided they watch out for special require- 
ments of each product, and design carefully to meet such 

requirements. 


\ | 


The manufacturer expanding his export program, or 
embarking in this export field for the first time, would 
be well advised to utilize to the fullest the body of sta- 
tistical and other data available from many government 
and private sources. The Bureau of Foreign and Do- 
mestic Commerce through its International Trade Unit 
and other offices is an excellent source of information 
and guidance. And many trade associations and local 
chambers of commerce have efficient foreign trade com- 


German Exports in 1937 
(Dollar amounts shown in thousands) 


| Value 


—— 


Electrical instruments, devices and machinery | $1 24,916 
Machine tools 83,653 


Power machinery | 26,545 
INCORPORATED 


6425 RAVENSWOOD AVE., CHICAGO 26 
MANUFACTURING METALLURGISTS 


Pumps, air compressors, etc. 15,240 
Paper and printing machinery 27,059 
Office machines 11,755 
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CLEAR BAKING 


INSULATING VARNISH.. 


affords exceptional dip-tank stability and ease of applica- 
tion. Applied either by atmospheric dip or vacuum impreg- 
nation, this varnish may be cured in conventional gas-fired 
or infra-red ovens. 

Thorough drying and excellent bonding makes PG-4 Clear 
Baking Varnish highly adaptable for use on high speed arma- 
tures. It is extremely well suited for all modern types of 
coated wire, such as Formvar, Formex, Glass, Nylon, ete. 
Let us give you further and more complete information on 


SYNTHITE PG-4 Clear Baking Varnish. Write us today. 


*REG. U. S. PAT. OFF. 


JOHN C. DOLPH COMPANY 


1060 BROAD STREET - NEWARK 2, N. J. 








Japan’s Exports in 1939 
(Dollar amounts shown in thousands) 


Value 


Textile spinning machinery 

Textile weaving machinery 

Printing machinery 

Metal and wood working machinery 
Motors and dynamos 

Transformers 

Switchboards 

Telephone instruments 

Electric batteries 

Meters 

Insulated wire 

Electric incandescent lamps, miniature 
Electric incandescent lamps, other 
Pumps 


mittees. An outstanding example in this field is the ex- 
port committee of the Radio Manufacturers Association. 
Currently it is developing uniform minimum standards 
for export radio receivers. These specifications are still 
in the tentative stage, but, when finally adapted, should 
serve to greatly strengthen the position of American 
radio manufacturers abroad. 





INTERNATIONAL STANDARDS 


And not to be overlooked in the export picture is the 

potent help provided by international agreements on 

ee oe meni : standards, and by the exchange of standardization data 

Timing . . .... Jie ie j between countries. The American Standards Associa- 

Ie is crammed with ' tion, the U. S. member of international standardization 
useful information. [© ~s3 ~| ‘nels : : eee 

Address Dept:—E.M. [|  : organizations, plays a leading part in these activities, 

' and has available, either for sale, or for reference at its 

library in New York City, copies of the standards of 

many countries abroad. For example, it has recently 

added new standards from Great Britain, Australia, 


New Zealand, Canada, Argentina and France. A par- 
os ticularly interesting addition, now being acquired, will 
be copies of all standards completed by the Chinese 


Standards Committee. These include several in the elec- 
TIMING trical field. Frequently, standards adopted abroad con- 

form to ASA standards. Many foreign language 

standards are available in English translation. 


If your plans call for a product with movement 
requiring regulation, you can turn to Haydon 
Timing Devices with complete confidence. Years Progressive Welder Company, Detroit, plans ex- 
of dependable performance in peacetime and war- panding its plant floor space by approximately 50 per 
time production have earned for Haydon Timing cent, this being the second major expansion in two years. 
Devices recognition of leadership. 
Now measuring and motivating thousands of | Wartime record of the General Cable Corp., New 
functions geared to war, Haydon Timing Devices York City, is impressively presented in a large, hand- 
will find even wider scope in the industrial world somely-printed book reproducing, in full color, wartime 
of peacetime. - 
: incentive, salvage and safety posters produced by the 
company for its own use and for general distribution. 
Ir { Other full-page illustrations show production scenes 


* HAYDONEERED TIMING and some of the equipment, for the armed forces. 


An expansion program for $1,300,000 of new plant 
and equipment facilities has been announced by Pitney- 
Bowes, Inc. First step will be the construction of a 
wean age elyicte mig. $700,000 plant addition to be completed in nine months. 
About $500,000 of the program will be devoted to new 
machine tools and other equipment. 
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eo the world’s greatest 
radio networks 


hi 





--.most efficient 
office buildings 


partners in 


KE 


Drafting, Reproduction, 


Surveying Equipment 
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and Materials. 
Slide Rules, 
Measuring Tapes. 
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© The habit of accuracy is so strong in engineers that drawings which are merely 
clear and legible are not enough. Creative men want their drawings to look 
professional, not only in essentials, but in details. K & E has equipment that can 
help you in both endeavors. ..drawing instruments and materials so well conceived 
and precisely made that many engineers and draftsmen regard them as valued 
partners throughout their professional careers. 

For 78 years K & E products have been helping in this way to bridge the gap 
between thinking and doing, helping to make possible the tools, machines, 
appliances, construction projects, that mark our civilization. So widely is this true, 
it is self-evident that every engineering project of any magnitude has been 
completed with the help of K & E. Could you wish any surer guidance than this in 
the selection of your own “partners in creating’? 

For faster, better lettering you will find a 

° LEROY} Lettering Set a tremendous help. 

C recati Nn g With it you can produce a wide range of 

lettering styles and symbols with complete 

uniformity. Precision lettering need no longer be tedious. For full information 

write to your nearest K & E Distributor or to Keuffel & Esser Co., Hoboken, N. J. 
tReg. U. S. Pat. Off. 






| KEUFFEL & ESSER CO. | 
L . EST. 1867 


_ NEW YORK » HOBOKEN, N. J. 


CHICAGO « ST. LOUIS * DETROIT * SAN FRANCISCO 
LOS ANGELES * MONTREAL 
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COMMUTATORS 
FOR BETTER MOTORS 


NEPCO PRECISION BUILT COM- 
MUTATORS, like those which withstood 


the gruelling tests of war, are available for 


you today- 


Our engineering department and production 
facilities are at your disposal. Call or send 
us your specifications. 


Tagamet 


327 EAST BROAD STREET 


Resistance values from frac- 
tion of an ohm to 15,000 ohms 
per winding inch. 2} watts 
per winding in free air; 5 
watts when mounted flush 
on metal radiating surface. 


% Clarostat Series MMR 
bakelite-insulated metal-clad 
resistors are definitely 
COOLER than arty other 
similar types, SIZE FOR 
SIZE; or putting it another 
way, these resistors will DIS- 
SIPATE MORE POWER for 


ay ae Trel eet 


ut ee 


MR 


sf? SA 
eT ae eens) 


COLUMBUS 15, OHIO 


the same temperature rise, 
SIZE FOR SIZE. 
xk oo 
That’s our statement. We 
invite your own tests. Sample 
on request if you write on 
your business letterhead. 
Also detailed literature. 


 M ZY 


CLAROSTAT 


UT RS 





Self-Lubricating Bearings 
Made by Powder Metallurgy 


(Continued from page 125) 


pacity. Porous bronze bearings have demonstrated their 
high load-carrying capacity in many heavy-duty appli- 
cations. On a number of applications such as univer- 
sal-joint bushings and king-bolt bushings, they have 
successfully assumed much higher loads than test figures 
would predict. The only theory that can be used to ex- 
plain why the porous bronze bearing absorbs a greater 
load than physical tests indicate is that a possible en- 
trapment of oil within the bearing which cannot imme- 
diately thread its way through the interconnecting pores 
forms a hydraulic cushion which transmits the in- 
stantaneous shock directly through the material to the 
It is assumed that if the heavy shock load 
was continuous the oil cushion would break down and 
the porous metal would then be forced to assume the en- 
tire load. The physical tests would then be a true cri- 
terion of load-carrying ability. 
Lubricating oils exhibit a peculiar property when 


housing. 


a 


“ 
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Uy 


Wf 
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Self-aligning, spherical-type, porous bronze bearing for 
application where small torques are involved. 


subjected to pressures. They increase in viscosity. In 
the majority of oil films, this property of rising vis- 
cosity is offset to a considerable extent by the rise in 
temperature which is due to fluid friction. Furthermore, 
the average bearing load is seldom more than 2000 psi. 
However, in applications which must withstand shock 
loads some oil is trapped in the many voids and sub- 
jected to pressures that may be measured in terms of 
tons to the sq. in. The viscosity of the trapped oil rises 
pro rata and it may, in fact, reach a solid or semi-solid 
state before it escapes. A bronze material may be 
safely used for pressures up to 8000 psi. 

The third consideration is the coefficient of friction. 
Friction, which is the resistance to motion of two sur- 
faces in contact, is measured by the coefficient of fric- 
tion. This is the ratio of the force necessary to impart 
motion, or keep one surface in motion with respect to 
the other, divided by the force or pressure holding the 
surfaces together. Thus if a force of 100 Ib. is required 
to move a mass weighing 1000 Ib, the coefficient of 
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ANOTHER WILCO DEVELOPMENT 


Wilcoloy 


(SINTERED POWDER METAL CONTACTS) 


WILCOLOY offers Longer Contact Life . . . Greater 
Resistance to Interrupting Loads, and many other 
advantages for high current applications. 


PROPERTIES AND CHARACTERISTICS—WILCOLOY 
Silver Tungsten, Copper Tungsten, Silver Graphite, Silver 
Molybdenum and other WILCOLOY contact materials 
assure a degree of longevity, and thermal and electrical 
properties not possible to materials previously used in 
applications subject to severe current interruptions. 





These Sintered Powder Metal Contacts offer a choice of 
properties including ductility, hardness, density, freedom 
from sticking, low metal transfer, high conductivity and arc- 
resistance. They perform uniformly and dependably in 
heavy duty circuit breakers, both air and oil relays, aircraft 
units, motor brushes, commutator segments, fuse replace- 
ment units and other specialized applications. 


CONSULT OUR ENGINEERING DEPARTMENT— 


Write our Engineering Department for help in developing 
the proper application of WILCO materials to your products. 


SEND FOR WILCO BLUE BOOK—The Blue Book 
contains descriptions of most WILCOLOY Sintered Powder 
Metal Contacts and other WILCO products. Send for 
FREE copy today. 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
Silver RINGS— 
Platinum For rotating controls 


Tungsten SILVER CLAD STEEL— 


Alloys 
: JACKETED WIRE— 
Sintered Powder Metal Silver on Steel, Copper, 


THERMOSTATIC BIMETAL— Invar or other combinations 


ANT requested. ; 
emperature ranges, 

deflection rates and electrical ROLLED GOLD PLATE 

resistivities. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 
105 Chestnut Street, Newark 5, N. J. ~ 
Branch Offices: Chicago + Detroit + Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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Simplicity 


OF DESIGN 


Dependability 


ELECTRIC 
CONTROL 


The One-piece Spring 


pre-stressed to the exact 


degree requisite for the 
desired operating charac- 
— —— 


teristics . . . completes a 
high-current circuit be- 
tween a common terminal 
and either of two, solid-silver, stationary contacts. 


Positive Click Action 
when low force is applied to 

the critical stressing area 

of the spring . . . snaps the 
movable contact rapidly 
across center, giving de- 
pendable make and break 

of electric circuits. 


The Elementary Principle 


utilized in diversified forms . . . suits Mu-Switch 
to varied control and indicating circuits. Write 
today for your copy of the new Mu-Manual giving 
detailed performance and application data. 


MU-SWITCH 


CANTON, MASSACHUSETTS 


MU-SWITCH CORPORATION, INC., EM2 
Canton, Massachusetts 


Please send my copy of the new Mu-Manual. 


We use switches for 


Name. 
For sure Co 
CLICK ACTION mpany 
SAY Street & No 
“DU” (mew) 
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friction would be 100 divided by 1000 or 0.10. Friction 
is reduced through the use of lubricants in conjunction 
with either low-friction material or a material of such 
a nature that a fluid film of oil is constantly maintained 
between the moving parts. This is the function served 
by a porous bronze bearing material. 

It has been found that bronze is the most suitable ma- 
terial for use as a bearing under general conditions. 
Brasses generally show lower wear resistance in com- 
parison with bronze. Bronze material shows low fric- 
tion characteristics under greasy conditions. It has 
good thermal conductivity and reasonably good strength. 

The bronze composition is generally a 90-10 copper- 
tin mix. The only other ingredient added is from .5% 
to 1.5 per cent of graphite. This is normally used to 
reduce die friction in the primary molding process and 
in no way is intended to, nor does it, influence the 
bearing characteristics of the material. 


SELECTION OF BEARING METALS 


It is a study in itself to determine the most suitable 
bearing material for various applications. Such a study 
would be mostly one of metallurgy. Every so often 
various alloys are introduced which show promise of 
being ideal bearing materials. Laboratory tests indicate 
that their performance should be nothing short of 
miraculous, but when put into practical service they 
may fail. The only conclusion is that the true criterion 
is not physical tests but the trial and error method. It 
is unfortunate that so little knowledge is available con- 
cerning the fundamental relationship between oil films 
and various metals in connection with each other. Com- 
mon sense indicates that a polished steel journal would 
function satisfactorily in a polished steel bearing, but 
practical tests discredit this assumption. On the other 
hand the heavy rotor of a turbine weighing many tons 
will revolve at high speed for years on soft metal bear- 
ings and show no more wear than 0.004-0.006 in. The 
explanation for this is that the hardened steel journal 
never touches the babbitt metal because a perfect oil 
film is maintained between them, preventing metal-to- 
metal contact. Up to late years it has been impossible 
to maintain an oil film with steel against steel, steel 
against iron, and so on, indefinitely. Oil films will form 
on only a few metal alloys. However, with the advent 
of a porous type of bearing made by the powder metal- 
lurgy process, it has been proven that an oil film can 
be maintained when running steel against steel or steel 
against iron. Here we are not depending upon the in- 
herent characteristics of the bearing material to main- 
tain the film but are performing this function by the 
mechanical action of the porous structure of the bearing. 
Vacuum sweepers operated at speeds of 9500 rpm, 
fractional-horsepower motors operated at speeds up to 
4000 rpm and many other similar operations have used 
a porous iron bearing, and in many instances secured 
performance which belies the previously accepted theory 
that steel shafts could not operate against steel or steel 
against iron. 

Oil should be selected according to the operating 
conditions of the motor. The features that will influ- 
ence its selection are: speed in feet per minute, operating 
temperatures, clearance betwen shaft and bearing, ma- 
terial and finish of shaft, bearing material and cost, 
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MICA CERAMIC INSULATION 


TO YOUR SPECIFICATIONS 


In part after part, and in any quantity, 
Mykroy molds and holds to critical toler- 
ances. In this, the only ceramic which can 
be molded under heat and pressure to such 
close tolerances, are combined many other 
highly desirable properties that distinguish 
Mykroy from all other types of insulating 
materials. 

Unique in the class of glass-bonded mica 
ceramics, Mykroy possesses electrical char- 
acteristics of the highest order which do 
not shift under any conditions short of 
-actual destruction of the material itself. 
Furthermore it will not warp—is imper- 


Holds to Tolerances up to +.001” 





“ = OS 
2 Lig 






vious to gas, oil and water—withstands 
heat up to 1000° F and will not char or- 
carbonize. 

its mechanical strength is comparable to 
cast iron and because it bonds firmly to 
metals it is particularly suited to. molding 
parts with metal inserts. Even where price 
is a factor it competes with many stand- 
ard insulating materials of lower electrical 
properties. 

For improved performance and better 
quality in your new products investigate 
the many advantages of Mykroy. Write 
for samples and full information. 





MADE EXCLUSIVELY BY 













70 CLIFTON BLVD. CLIFTON. N. J 


CHICAGO 47: 1917 N. Springfield Ave., Tel. Albany 4310 
EXPORT OFFICE: 89 Broad Street, New York 4, New York 


a AY 
Teen || pea 






FEBRUARY 1946 


Our modern and extensive 
facilities are devoted to fabri- 
cation of LAMINATED PLASTICS 
from sheet, rod, and tube. Our 
engineers will gladly consult 
with you so that we may 
maintain our reputation of 
“Fabricating to exact engi- 
neering specifications.” 


Manufacturers of Modern Laminated 
Plastic Components, such as terminal 


ww 


Strips, dialites, signal indi- 
cators, resistor boards and 
banana plug 
assemblies. 


5324 N. RAVENSWOOD 
CHICAGO 40, ILLINOIS 


Qoendabe 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
can be met, too, for Drake 


has 


aT Tame Ze] mee 


DRAKE 


eT Te 
IRONS AND 
SOLDER POTS 


An Iron for Every Purpose 


Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


WV Aaa THe 


3656 LINCOLN AVE. ~ CHICAGO 13, ILL. 


service life expected, load, type of operation (continuous 
or intermittent ). 

When considering an oil for low-temperature operat- 
ing conditions, the viscosity at the anticipated lowest 
starting temperature is very important. The pour point 
of an oil should not be relied upon entirely for low-tem- 
perature operations because the flow is more of a guide 
than a definite guarantee of practical flowing ability. 
In other words, an SAE-10 oil may have a pour point 
of O F but require 20,000 seconds on a Saybolt univer- 
sal viscosimeter at 0 F to flow, whereas an SAE-40 oil 
with a pour point of OF would require 300,000 seconds 
on a Saybolt universal viscosimeter at 0 F to flow. 

An important feature to check on oil is the percentage 
of ash. This is exceedingly useful in determining ma- 
terials that may be present to cause wear. It is also an 
index of potential wear. This test is performed by 
burning all the combustible products from a sample of 
20 grams of oil. 


OIL FILMS UNDER PRESSURE 


Another important consideration is the load-carrying 
ability of the oil to be used. The ability of an oil film to 
resist puncture under pressure is dependent upon speed, 
load, temperature, type of metal in contact, surface 
roughness, etc. Actual tests have shown that an 
SAE-10 grade mineral oil is capable, under ideal con- 
ditions, of maintaining an unbroken oil film up to 4 and 
5 tons of pressure to the sq in. Another test indicates 
that SAE 20, 30 and 40 mineral oils are able to assume 
loads of 3000 to 4000 psi. in plain bearings. 

It is a known fact that if the oil is compounded with 
soap, lard oil, tallow oil, etc., the film strength can be 
increased up to 40,000 psi. Such greases or solid lubri- 
cants are not recommended for porous type bearings as 
they have a tendency to impair the porosity, thereby dis- 
rupting the circulatory stream of the fluid lubricant. 
They can, however, be used with porous type bushings. 

There are a number of factors which contribute to 
bearing failures. The primary reason is insufficient 
running clearance which restricts the oil flow. This 
condition causes overheating which expands the journal 
so that seizure occurs before the bearing can expand to 
provide clearance for the oil film. The exact running 
fit is influenced for minimum and maximum by such 
features as load and speed. 

Another factor influencing bearing failures is too 
large a clearance under heavy loads so that leakage be- 
comes greater than the rate of supply, with resulting 
oil starvation in the pressure area. This feature, which 
is of exceding importance in a conventional bearing, 
is automatically compensated for by the capillary action 
of a porous type bearing. 

Still another factor in. bearing failure is misalign- 
ment or deflection of shafting which crowds the corners 
of the bearing. This condition is overcome by the use 
of a self-aligning bearing. This type of design is a 
“natural” for molding by powder metallurgy and can 
be manufactured in greater quantities at lower prices 
than a conventional bearing of similar design. 

A fourth factor influencing failure of non-porous bear- 
ings is contamination of lubricant with foreign matter. 
This is practically an impossibility with a porous bear- 
ing as all oil reaching the shaft surface is filtered through 
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WoRCESTER BRESSED STEEL CO. 


602 Barber Avenue WSS Worcester 6, Mass. 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


Representatives in Alexandria Virgini+. Buffalo, Canton Ohto. Chicaeo, Denzer, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toronto 
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- Fit, finish, design, density and color. . . 
e __ are five vital factors in every specifi 
e cation. Tested materials, precision tooling 
and rigid inspection at Industrial give 
you these factors in every unit. Result... 
a high level of uniformity for mass produc- 
tion. Here is quality control you can count 
on in setting up standard assembly methods 
and increased schedules. For compression 
molded plastics engineered to boost your 
production. call on Industrial. Write today. 


NpuSTRI AL 


SLDED PRODUCTS co. 
35 W. Charleston St. 
o 47, illinois 


ies 5. uth Bend Representative: 
‘Miveger Sales & Engineering Co., 


O. Box 419, South Bend, Ind. 


the walls of the bearing and all foreign matter is 
strained out. 

The greatest cause of bearing failures is lack of lubri- 
cation due to oversight, leaky housings, plugged oil 
lines, etc. Here powder metallurgy offers one of its 
greatest advantages and from this advantage the mis- 
nomer “oilless” bearing accrues. A porous bearing 
maintains within itself oil up to 35 per cent by volume 
and this oil is seldom lost due to leakage when the motor 
is shut down as capillary attraction draws the oil into 
the bearing. Regardless of the length of time the unit 
is shut down the oil will remain in the bearing until 
frictional heat, caused by starting of the motor, again 
brings it to the bearing surface. 

Before the advent of porous type bearings, it was 
necessary to incorporate grooves in most bearings for 
evenly distributing the lubricant to all parts in the pres- 
sure area. A porous type bearing, with its myriads 
of inner-connecting pores, performs this function with 
a more even distribution of oil than can ever be attained 
by intricate arrangements of oil grooves. 


Designing with Beryllium Copper 


for Spring Components 
(Continued from page 131) 


to minimize variation in pressure with variations in de- 
flection. High tensile strength allows high working 
stresses, making for compactness in design. Good elec- 
trical and heat conductivity is often a factor, particu- 
larly when springs must carry current. A low drift 
value insures holding spring pressure during the full 
life of the part, and high safe operating temperature 


| prevents loss of spring pressure due to high ambient 
_ service temperatures. 


As the table shows, beryllium 
copper offers the best combination of modulus, strength, 


conductivity and stability, both at ordinary and usual 


service temperatures. In addition, it alone offers the 


| opportunity through micro-processing or stress-relief 


hardening to obtain these precision forms at low cost. 
For additional information on the special heat-treat- 

ing methods employed in making these parts in produc- 

tion quantities, the following articles may be of interest : 


“Predicting Spring Performance of Beryllium-Copper Wire 
and Strip,” by H. G. Williams, Iron Age, July 8, 1943. 

“Making Beryllium Copper Behave,” by R. W. Carson, 
Metals and Alloys, December, 1943. 

“Heat-Treating Beryllium Copper,” by H. G. Williams, Jron 
Age, December 6, 1945. 


| ASME 1946 Catalog Published 





The 1946 edition of the mechanical catalog and di- 
rectory of the American Society of Mechanical Engi- 
neers has been issued. As usual, it provides a wealth 
of information on products of American industry. The 


| directory and trade name sections, as well as the com- 


pilation of ASME codes, standards and other publica- 


| tions, form equally valuable sources of reference. 


Distribution of copies to non-members is limited, 
because of the paper shortage, and is priced at $3.00 per 
copy. For further particulars regarding availability 
of the directory write to the society’s headquarters at 
29 W. 39th St., New York City. 
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BALDOR glass-insulated motors are BALDOR totally enclosed motors, BALDOR fan and blower motors, Fully compensated D.C. motors; avalle 
osed for all applications; especially STREAMCOOLED DESIGN, available gimbal - mounted, assure Quiet able in standard and low wees for 
recommended where limited space in 1 ph., 3 ph. and D. C. Operation. wuck, railway and traction service. 


25th YEAR of 
Ve) t engineering service 
| to motor buyers 

BETTER MOTORS 


Regardless of mechanical specifications and cur- 
rent characteristics required, Baldor is qualified by 
experience to handle your motor problems. The 
complete Baldor line includes all types of motors 
1/20 to 20 H. P. 
BALDOR face-mounted ver- 


tical motors; totally enclosed BALDOR face - ted motors ; 
STREAMCOOLED "DESIGN; BALDOR ELECTRIC COMPANY, ST. LOUIS 10, MO. een gounted horizontal moore 


€ ph., 3 ph. and D. <. District Offices in Principal Cities 1 ph., 3 ph. and D.C. 





ONE OF THESE DAYS 
He’ll Catch Him! 


Yes, Supply will eventually catch up with 

Demand and we'll be out of the most hectic 

experience of all time. And we'll certainly 
welcome the change. For, once again the principal part 
of our service will be helping our customers to get 
business — by assisting with product designs, making 
tests, and working out refinements that will better 
meet competition or increase profits. This is the con- 
structive work we like to do. 


oma 28286 oe 


Meantime, it is still RUSH with us. If your order seems slow in 
arriving, believe us we are also worrying about it, and before 
long you will have it. 


Deck SPRINGS & SCREW MACHINE PRODUCTS 
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and Close Tolerance Discs 


“Cleve-Tung” tungsten contacts 
for ignition and other electrical 
applications are made from high- 
est purity ores. Processing is con- 
trolled by microscopic and spec- 
troscopic analyses. Uniformity and 
control of grain size are insured 
by these methods. ‘‘Cleve-Tung”’ 
contacts represent over 25 years 
of “know-how’’. We specialize in 
manufacture of discs requiring 
very close tolerances and parallel 
faces. You may have plain, pol- 
ished, or radius-ground contacts 
to fit your individual specifications. 


* * * 


Ask for Bulletin ‘‘M’’ 


CLEVELAND TUNGSTEN, INC. 


CLEVELAND, OHIO 


rements, 
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Will Aircraft Electrical Systems 
Influence Industrial Usage? 
(Continued from page 140) 


fixed speed of 6,000 rpm to the alternator from a 
variable engine speed of approximately 500 rpm to 
3,000 rpm. 

Such a drive, capable of transmitting 75 hp con- 
tinuously, weighing approximately 75 lb, and from 80 
to 90 per cent efficient has already been developed. A 
drive of this type can be operated backward and would 
provide an excellent variable-speed drive for industrial 
applications in the use of machine tools, wood-working 
tools, conveyors, and all types of torque converters. A 
modified drive of this type would make an excellent 
transmission for automobiles, trucks or buses, provid- 
ing a smooth transmission with an easily controlled in- 
finite-ratio transmission. 

Several extremely compact and lightweight alternators 
have been developed in sizes up to 50 kw. Industrially, 
these units would find application in portable and mobile 
power plants. They could also be used on the trans- 
mitting end of a power coupling system in lieu of a long 
torque shaft. The combination of a lightweight alter- 
nator and high-frequency motor would provide an 
efficient and very lightweight means of transmitting 
power. 


MOTORS 


Remarkable strides have been made in the develop- 
ment of a-c aircraft motors. They range from 1/500 
hp to 20 hp. They are highly efficient and of extremely 
small size and weight. For example, a continuous-duty, 
16-hp motor, complete with reduction gear box, weighs 
22.5 lb. Motors of this type have already found con- 
siderable industrial application in high-speed grinders, 
hand tools, etc. High-frequency motors are uniquely 
suitable for applications requiring high speed or high 
power in a small space. 

Efficient and compact rectifiers have been developed 
in sizes up to 8kw. These designs will find application 
in apparatus which operates from a-c lines but which 
also requires considerable d-c, where it is desirable to 
keep the size and weight down and with reasonably high 
efficiency. They are also quiet and may be made for 
a very long life. 

A large range of transformers has been developed for 
the 400-cycle a-c system. New core materials, glass 
cloth insulation and silicone high-temperature insulating 
varnishes have been utilized in the construction to reduce 
the weight. High-frequency transformers are inherently 
lightweight (see Fig. 5); this, plus the use of the new 
materials, has brought the weight and size down to a 
point where a one-kilowatt transformer can be con- 
veniently held in one hand. 

Industrially, these units may be utilized in connection 
with lighting and heating applications where small 
transformers would be advantageous. They may also 
find application in connection with the application of 
the high-frequency motors. 

A large range of circuit breakers and switches is avail- 
able for this high-frequency power system. They also 
are many times smaller and lighter than their com- 
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MOLDING SERVICE —-- PLUS -- 


Plus what? Plus many things .. . 


Plus the facilities to mold rubber and plastics of all types . . . and to fabricate 
them into finished assemblies like the frozen food cabinet lids in the picture. 


Plus years of plastics experience—and the ability to interpret it in terms of the 
best molding compound and process to fit the needs of your product. 
Plus modern plants which incorporate batteries of compression-, transfer- and 


THE CHURCH injection-molding presses. 
MOLD MARK 


OF QUALITY Plus still another important thing—the financial responsibility which assures you an 
unfailing source of the plastics products to meet your specialized needs. 


“Plastics by Church” a 24-page full color profusely-illustrated brochure tells you in 
non-technical language all about the “magic powders of industry,” and how they are molded 
by Church to give you plastics products that fit your exact needs. Write for it, today. 


C. F. CHURCH MANUFACTURING COMPANY - HOLYOKE, MASSACHUSETTS 
Division of American Rapiator & Standard Sanitary corporation 


FEBRUARY 1946 








Over 25 Years of 


Electric Heat AWOW-HOW’ 
are Yours to Command 


* Regardless of the nature of your electric heat- 
ing application problem—present or planned, 
simple or intricate—you can profit by letting 


our engineers consult with you on it. 


We are qualified by a quarter-century of prac- 
tical experience in electric heating to make 
suggestions and concrete recommendations for 
improving your product and, at the same time, 


helping to keep your costs where they belong. 


Small heating units, large heating units, stock 
and specially built units . . . oven heating, space 
heating, heating of solids or liquids . . . all are 
distinctly “down our alley.” Let us show you 
what molded electric heat—plus T-K skill, ex- 
perience and manufacturing facilities—can do 


for you. 


TUTT 


1825 NORTH M 
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| mercial counterparts. 





| high frequency. 





Industrially, they will be applied 
to high-frequency systems. Switching, motor starters, 
control boxes, distribution panels, etc., will all be greatly 
reduced in size with a resultant saving in space and ease 
of installation of high-frequency systems. 

Complete lines of instruments which were originally 
developed for aircraft are available and quite suitable for 
industrial applications. 


CONCLUSION 


The lessons which have been learned in the aircraft 
systems are already being applied in industry. Many 
shops and factories have small high-frequency systems 
today. With more efficient and advanced designs we 
will see a great expansion of the use of high-frequency 
power. A local high-frequency system offers many 
advantages over the conventional 60- or 50-cycle sys- 
tems. Substations, distribution centers and local trans- 
formers will be smaller, easier to install and cheaper. 
The stroboscopic effect in fluorescent lights is almost 


| entirely eliminated with high frequency. This type of 
_ light is much easier to operate with high frequency. 


Power-factor correction is easier and cheaper with the 
In many instances this current may 
be used directly for induction heating with no trans- 
formation losses. Electric hand tools for high frequency 
are efficient and lighter in weight and could be oper- 


| ated directly from such a system. 


Although it seems unlikely that aircraft electrical 


| equipment will find direct application in industry, the 
| lessons which have been learned in aircraft electrical 


engineering development will have a strong influence 
on current and future industrial designs. 


@°¢ Sub-Miniature Vacuum Tubes 


Now Used in Pocket-Size Radio 
Five tiny radio tubes that together weigh no more 


| than about %4 oz and that occupy less than 1 cu in., are 
| the heart of a new midget superheterodyne pocket radio 


receiver developed by Belmont Radio Corp. of Chicago, 


| a division of Raytheon Manufacturing Company. These 


tubes are a direct outgrowth of the special types made 
by Raytheon and other companies for the VT proximity 
fuze (see story on page 228 of the November issue of 
ELECTRICAL MANUFACTURING). The application of the 
tubes to pocket radios is cited as an example of the 
quick conversion of a wartime research development to 
peacetime products; and the use of the same types of 
sub-miniature, rugged tubes is forecast in other prod- 
ucts where unusual compactness and durability are 
primary design considerations. The radio itself weighs 
only 10 oz including tubes and batteries. It is only 
3 in. wide, 34 in. thick, and 6% in. high, and is manu- 
factured in models for purse or pocket use. 

The compactness of the radio is directly traceable to 
the design of the tubes. These tubes are less than 1% 
in. high and are contained in flat glass envelopes to 
conserve space. More than 30 separate parts enter into 
each of these tubes—far more than into the triode tubes 
developed for the VT proximity fuze or into the earlier 
types of miniature tubes originally developed for use 
with hearing aids. 
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SIGHT GLASSES 
engineered by 
KOPP tor 


industrial vision 


The service requirements of Sight Glasses impose strict demands upon 
the glass maker. First of all, Sight Glasses must be transparent regard- 
less of thickness. They must withstand internal pressure, and have high 


compressive strength to permit tight clamping in assembly. Frequently, 





they have high temperatures on one side and low temperatures on the 
other. Sometimes they need hard surfaces to resist abrasive materials. 
Dimensions must be held to close tolerances. 

Illustrated above are representative Sight Glasses engineered and 
made by Kopp. These are typical of the specialized industrial glass 
made by this firm. Other Kopp products include lenses and signal glass, 
indicator glasses, infra-red and ultra-violet glass, colored glass of 
uniform quality and high transmission. 

We will gladly help you select a special grade and type of Kopp 


Glass for your use. 


KOPP GLASS, ' ate 


SWISSVALE, 
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@ In Chicago Automatic 
Rivet Setters from 1 to 4 
tubular or split rivets are 
fed, inserted and clinched 
in a fraction of a second 
with each operating pedal 
release. Adjustment on 
some models permits hand- 
ling different sizes of rivets, 
Riveting machine also 
adaptable for eyelets, grom. 
mets or drive screws. 


FREE Fastening Analysis 
Your output may be increased and 
cost reduced if you investigate. Send 
sample assembly and blue print. 


¢ 
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CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. :cnicaco susurs 
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..-18 THIS your 
cleaning problem? 


Low-Cost Surface Conditioning 
for Lasting Paint Adhesion 


After your ferrous parts have passed through pre- 

finishing fabrication then comes an important decision. 

How may surfaces best be conditioned so that paint 

or other organic cover coat adhere tenaciously, evenly 
. to assure long-lasting, smooth finish. 


Worth investigating from the standpoint of all ’round 
efficiency is the new, triple-acting Oakite CrysCoat 
Process. .Because in one time-saving operation this 
low-cost chemical surface conditioner (1) removes 
light oils, grease and shop dirt; (2) it safeguards sur- 
faces against rusting while parts are being held for 
finishing; (3) the Oakite CrysCoat Process imparts a 
microscopic crystalline coating that assures tenacious 
grippage of organic finishe: 


FREE Oakite Technical data supplies complete oper- 
ating details. In-plant demonstration gladly arranged 
without obligation. Write TODAY! 


CAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 





Supersonic Flaw Detectors 
Employ Piezoelectric Crystals 
(Continued from page 146) 


Since at supersonic frequencies, fluids such as water 
and oil give better coupling between the transmitter, the 
material under inspection and the receiver, all three ele- 
ments of the Brush hypersonic system are generally im- 
mersed in water. This arrangement suggests the pos- 
sible use of the instrument at the end of the pickling line 
in a strip steel mill, for example, since surface cleanli- 
ness is obviously essential for best results, and the fact 
that the strip is already wetted is an advantage. 

While the Sperry unit creates supersonic waves of the 
order of 500 ke and up, the Brush analyzer operates 
in a range of 80 to 880 kilocycles. In a recent demon- 


cars TAL 
V@RATOR 


Fig. 5—Elements of Brush Hypersonic transducer, 
showing ADP crystal vibrator, rubber covering for 
water seal and clamping band. 


stration the frequency employed was 400 kc. In place 
of quartz, a war-developed synthetic ADP crystal (am- 
monium dihydrogen phosphate) is employed. In the 
actual setup the crystal is mounted in a submerged hous- 
ing and covered with a “sound rubber” cap which has a 
transmitting capacity equivalent to water. From the 
transmitter a 10-deg. diverging beam of sound wave is 
created. 

The transmitter is excited through either a Colpitts 
or Hartley power amplifier system of FM, using stand- 
ard radio 6V6 vacuum-tube oscillators. The energy 
picked up by the crystal microphone is rectified through 
a mineral crystal and amplified sufficiently to operate or 
trigger a relay. 

As in the case of the Sperry instrument, the hyper- 
sonic method detects flaws associated with two physical 
properties of the material, namely, an apparent change 
in density and/or an apparent change in the modulus of 
elasticity since the velocity of longitudinal sound waves 
traveling through a solid depends upon both these prop- 
erties of the material and is given by the equation 


m 
Wad < 
p 


where V, = velocity of longitudinal waves in cm per sec 
E = Young’s modulus in dynes per sq cm 

p = density in g per cu cm 

« = Poisson’s ratio 

Since a single reading on an instrument or relay oper- 


l—o 


(1 + 0) (1 — 20) 
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OR a generation Lord has been answering one question: How can vibration 

be controlled? The question has come from a hundred industries, in a 
hundred different forms. As speed has been multiplied and power added to 
power; as advancing science has created new devices, requiring greater pre- 
cision and more complete isolation from outside disturbance, the solution has 
become more complicated. 


In finding the answer to such difficult problems, Lord has frankly had 
three advantages over the field. Through years of laboratory testing and field 
applications, Lord has gained an undisputed vere ae | in its scientific know- 
ledge of vibration forces. In its exclusive method of using Bonded Rubber 
Stressed in Free Shear, it has the best known agency for meeting them. Through 
unbiased specialization, it has developed the most effective application of that 
agency for each individual problem. 


it TAKES BONDED RUBBER nc Sear TO ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 


FEBRUARY 1946 


SHEAR TYPE 


Gouded Kubler 
MOUNTINGS 


Every genuine Lord Mounting 
carries the name “LORD” 
embossed in the rubber or in 
raised letters on the forgings. 


* 
BUY VICTORY BONDS 
* 








ANOTHER PROFITABLE USE 
OF 


NATIONAL RETAINING RINGS 


On both ends of each of the 12 wooden 
dowels are soft retaining rings that 
form stops both for open and closed 
positions. 

Economical and efficient—the Art- 
moore Co. “New Art Tripod—Collaps- 
ible Dryer” is a godsend—a real 
convenience on ironing day and for 
“in-between” washings. 

Examine your products and ma- 
chines to find out where these modern 
inexpensive artificial shoulders can 
save money and metal or both. 

Write today for descriptive folders on 
many types of retaining rings. 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5, NEW JERSEY MILWAUKEE 2, WISCONSIN 
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ation is obtained, the supersonic method does not dis- 
tinguish as to whether density or modulus of elasticity 
is changed but indicates that either one or both have 
changed. The fact that the supersonic method is sensi- 
tive to the changes in modulus of elasticity gives a dis- 
tinct advantage over x-ray when it is necessary to ex- 
amine flaws which are thin slits or cracks in the material 
since x-ray essentially inspects for the changes in den- 
sity or total mass in the field of the beam. In the case 
of a thin crack, the change in total mass is negligible 
but at the separation junction the effect of modulus is 
obviously large since the material is already separated. 
Therefore, the sonic method which is sensitive to 
changes in modulus of elasticity will give sensitivity de- 
tection to this type of flaw even though the thickness of 
the slit or crack might be as small as 0.001 in. 

This type of flaw occurs frequently in materials 
which are rolled in sheet to a given thickness. Trapped 
gases are rolled into long pipes and the stock contains 
long, thin laminations rolled flat. In this case the 
change in total mass is exceedingly small but the change 
in stiffness is very great and shows up by supersonic 
testing. Poor cement joints which occur in processes 
like “cycle welding” are detectable by supersonic sound 
beam, as are the separations between the rubber jacket 
and the cotton fabric of an automobile tire. 

The average crystal transducer covers a 2 in. width 
of the sample. In examining long objects or strip ma- 
terial in process, it is possible to arrange six or more 
transducers beside each other, bringing the indication 
out to six meters or six direct, inking oscillographs to 
produce a permanent record. In fact, during the war 
this was the setup used in inspecting rocket powder 
sticks measuring from 5 in. to 5 ft long. 


Calendar of Meetings 


Feb. 6-7—Fourth Annual Conference, Society of the 
Plastics Industry, Canadian Section, General Brock Ho- 
tel, Niagara Falls, Ontario, Canada. 

Feb. 6-8—Technical Meeting, American Industrial Ra- 
dium and X-Ray Society, Cleveland. 

Feb. 25-Mar. 1—Spring Meeting, American Society for 
Testing Materials, Hotel Wm. Penn, Pittsburgh. 

Feb. 25-Mar. 2—20th Exposition of Chemical Industries, 
Grand Central Palace, New York City. 

March 4-7—Annual Spring Open Meeting, Refrigeration 
Equipment Manufacturers Association, Chicago. 

March 20-22—Chicago Production Show, Chicago Tech- 
nical Societies Council, Stevens Hotel, Chicago. 

April 3-5—National Aeronautic Meeting, Society of 
Automotive Engineers, Inc., New Yorker Hotel, New 
York City. 

April 8-12—Spring Meeting, National Electrical Manu- 
facturers Association, Palmer House, Chicago. 

April 8-12—“New Era” Exposition and Annual Meeting, 
The Amerfcan Society of Tool Engineers, Cleveland Pub- 
lic Auditorium, Cleveland. 

April 22-27—First National Plastics Exposition, Society 
of the Plastics Industry, Inc., Grand Central Palace, New 
York City. 

April 23-27—Annual Meeting, Convention and Exposi- 
tion, Oil-Heat Institute of America, Commercial Museum, 
Philadelphia. 

April 25-30—International Lighting Exposition, spon- 
sored by National Electrical Manufacturers Association, 
Stevens Hotel, Chicago. 

April 29-30—Spring Meeting, Transmitter Section, En- 
gineering Department, Radio Manufacturers Association, 
Penn-Harris Hotel, Harrisburg, Pa. 
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a 296% better 
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Wherever you now use standard insulation paper, DOBAR laminated paper 
offers you seven extra advantages. They all sum up to a greater margin of 
safety, space-saving and ease of application. Send for samples and check 


DOBAR’S superior insulation and processing qualities for your products. 
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STANDARD 


KESTER FLUXES 
PS 


Kester Fluxes are scientifically compounded to 
protect your product against solder failure! No 
matter what type of soldering—delicate dip- 
soldered electrical connections, sweating opera- 
tions, or various types of seams—Kester makes 
the right and specific flux to prepare the way 
for tight, trouble-free solder bonds. 


For over 47 years, Kester has been the leading 
name in the field of solder. Kester fluxes of 
highest quality and unvarying uniformity, have 
been perfected through laboratory research and 
practical experience. 


For any solder problems you may have—consult 
Kester engineers. They’ll gladly recommend the 
right flux to insure the lasting quality of your 
product . . . and at no obligation. 


KESTER SOLDER COMPANY 
- 4209 Wrightwood .Ave., Chicago 39, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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@ © Ingenious Transformers for Radar Use 
Now Seen Having Many Postwar Applications 

Urgent wartime requirements for ultrahigh-frequency 
transformers, primarily for use with radar equipment, 
impelled broad developments in design, engineering and 
manufacturing techniques. These developments, ac- 
cording to a report by Westinghouse Electric Corp., 
which pioneered in much of this work, are likely to 
prove of continuing importance in the postwar picture, 
not only with peacetime radar, but also in other direc- 
tions such as electronic heating units, television, and 
railway signalling equipment. 

A wide diversity of transformers were made for 
these unique and exacting wartime requirements. Built 
for an airborne radar set, a pulse transformer weighed 
but 4 Ib, was no bigger than a cigar box, and yet was 
capable of delivering 225 kw during pulses as brief as 
4 to five-millionths of a second, repeated between 800 
and 200 times per sec. For another application, a 3,- 
phase, 400-cycle transformer had an unusually large 
capacity, 3.9 kva, and weighed only 69 Ib. This rela- 
tively light weight was obtained primarily because of 
high flux densities made possible by use of special thin- 
gage, high-silicon iron cores (Hipersil). Compactness 
of the design is illustrated by the fact that within a 
space of 8 in. by 6% in. by 17% in. were incorporated 
three independent phase cores and windings, a special 
bellows, and insulating oil, inserted under high vacuum 
for maximum strength. 

Other special transformers described, which called 
for design of special ingenuity, include a transformer 
of low capacitance, of the order of less than 40 mmfd. 
This transformer was required as filament supply for 
a special radar unit. 


@ © Germany Pushed Betatron 
Construction During the War 

Activity in design and construction of betatron elec- 
tron accelerators was pronounced in wartime German, 
according to a recent report (No. 1173) issued through 
the Office of the Publications Board, U. S. Department 
of Commerce, summarizing investigations of the Ger- 
man X-ray industry. 

A very small 2-megavolt betatron, weighing less than 
100 Ib, was constructed by Dr. W. Muller, of C. H. F. 
Muller A.-G. This betatron operated on 50 cycles, 
and had a sealed-off tube. The output, however, was 
only sufficient, according to the report, to increase a 
Geiger counter to about the three times its normal rate. 

At the other extreme, the M. V. Research Association 
had completed in December 1944, designs and layout 
for a 200-megavolt betatron, to operate on 50 cycles. 
Average electron beam current of this accelerator was 
estimated to be in the order of 1 ma. Total weight 
was to be approximately 30 tons. It was to have been 
constructed by Brown Boveri & Cie, in Heidelberg. 

The same M. V. Research organization, working with 
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ROMEY SAYS: 
“You'll find 
Rome Cable 
Magnet Wire 
always good 
tempered.” 
































For today’s and tomorrow’s needs 
of the electrical manufacturing in- 
dustry, Rome Cable produces wire 
and cable products of long-proved 
dependability. In design and con- 
struction they embody the practi- 
cal application of enlightened re- 
search and manufacturing skill. 
Conductors and insulations pos- 
sess in full measure the electrical 
properties required for specific 
use of the product and are devel- 
opments of many years’ experi- 
ence. 


Our line includes: 
Motor Lead Cables 


Rome Synthinol * 
Machine Tool Wire 


Rome Synthinol * 
Control Cable : ROUND 
Magnet Wire 
Radio and Instrument 
heats SQUARE 
*Trademark Registered 


SALES OFFICES INSULATIONS include: Cotton, Paper, 


NEW YORK 17, N.Y. PITTSBURGH _19, PA. 


63 Linc x 2537 Ko s Bldg. 
60 East 4nd Street aE ea: i Asbestos, Glass. 
esas - i. t ior M Street, N.W 
o. Jefferson Stree Teot, IN. VW. . * 
LOS ANGELES 12. CALIF. BOSTON 10, MASS. . CONDUCTORS of mirror-like smooth- 


S50 Renan Sissel Chamber of Commerce Bldg. 


80 Federal Street ® ° 
SAN FRANCISCO 3, CALIF. _ PHILADELPHIA 7, PA. ness. Always in the exact temper de- 
1045 Bryant Street 1803 Liberty Trust Bldg. ; 
CUNELAND 14, O80 ines sired. Accurate in gauge throughout. 
850 Euclid Avenue 547 New Center Bldg. 


Dead soft. Perfectly spooled. 


See Your Telephone Directory 
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& SIZES OF 


CREATIVE GROMMETS | 


Four larger sizes of 
CREATIVE GROM- 
METS (up to 44" i. d.) 
now available! Send for 
Sreecard holding all eight. 


Vy’ CLEARANCE 

\ V4 

Pr 
(ue 


CUSTOM SERVICE 


No need to build molds to get 
special Plastic Parts...Send ? 
blueprints or samples for ( 
quotation. 


PLASTICS CORP. 


954 KENT AVE.BROOKLYN 5, NEW YORK 


556 W. Monroe St. 


Motorless and Motorized 


SPEED 
REDUCERS 


1/50 to 7 1/2 HP. 
08 to 450 R.P.M. 


‘For SLOW SPEEDS 


Janette Speed Reducers offer 


these outstanding advantages: 
No jack shafts, pulleys, belts, sprock- 
ets, or chains needed. The ratio of 
speed reductionis positive. Excep- 
tionally low installation cost, be- 
cause of their compactness. Motors, 
gears ahd gear boxes are all Janette 
built, eliminating divided reponsi- 
bility for their successful operation. 
A large number of styles are avail- 
able tomeet various kinds of appli- 
cations. Efficient, high speed, low 
cost motors can be used. The con- 
struction permits easy access to all 
parts, resulting in low cost mainte- 
nance. Catalog Upon Request. 


Chicago oon pO 


the C. H. F. Muller Company, had directed completion 
of a 15-megavolt betatron at Wrist. This betatron op- 
erates on 50 cycles. Average electron beam current is 
approximately 0.03 microamperes. 

Several other betatrons were reported either in de- 
sign form or under construction. Also under con- 
struction were so-called neutron generators, in which 
ionized heavy hydrogen is accelerated against beryllium 
or lithium targets. Five of these units had been com- 
pleted during the past two years by C. H. F. Muller. 
Three were rated at 1.5 megavolts, one at 1.2 megavolts, 
and one at 0.9 megavolts. The neutron output at 0.9 
megavolts when using a beryllium target was estimated 
to be equivalent to the neutron output of 2 kg of radium 
plus beryllium; when using a lithium target, 3 kg; 
when using a beryllium target at 1.5 megavolts, 13 kg; 
when using a lithium target, 8 kg. 

Other sections of the report cover German develop- 
ments in the design and construction of x-ray tubes, 
and equipment, new methods of application in industry 
and medicine, and lists German sources of materials and 
pre duction. 


@ © Electronic Equipment Speeds Vulcanization 
A three-story, radio frequency heating unit, occupy- 
ing 1500 sq ft of floor space, has been installed by the 
Firestone Tire and Rubber Company at its Fall River. 
Mass., plant to speed the curing and drying of foamed 


- 


A section of the electronic vulcanizer at Firestone Tire 
and Rubber Company’s Fall River plant. Note the 
power tubes and. fan-shaped condensers. 
sponge rubber products. Described as the first commer- 
cial application of high-speed, production-line electronic 
equipment for the vulcanization of rubber, it has been 
successful in cutting curing time to one-sixth of that 
formerly consumed by steam-curing and all-oven drying. 
The equipment can be used, Firestone officials say, for 
other types of rubber, both natural and synthetic, in ad- 
dition to the sponge type. Typical of other 
products which can be vulcanized are large hard rub 


foamed 
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RED 
ELASTIC 
COLLAR 


protects 


Pte Tha h Gg 


the RED ELASTIC COLLAR— denoting an ESNA product—is... 


War happens when this Red Elastic Collar becomes part 
of a nut? The nut becomes an ESNA Elastic Stop Nut! And 
it provides permanent pretection for any detachable or 
adjustable assembly. 

How? 

First, an Elastic Stop Nut locks in position anywhere on 
a bolt or stud. Every bolt can be precisely prestressed to 
carry its full load. Positioning devices can be adjusted with 
precision. Vibration cannot disturb these settings — because 
the Red Elastic Collar eliminates all play between bolt and 
nut threads with its full contact, permanent grip. 

Second, it prevents thread corrosion. Moisture is 
sealed out. Adjustment or removal is easy — any time. 

Third, it prevents thread damage. Full thread con- 


tact in the Red Elastic Collar keeps the metal threads firmly 
seated. Axial play caused by vibration or stress reversal is 
dampened. 

Fourth, it prevents seepage of liquids past bolt threads. 
Permits nut to be used as a sealing device. 

Fifth, it prevents maintenance waste. The Red Elastic 
Collar, which does not injure the bolt or its plating, per- 
mits repeated usage. 

Here’s a challenge: Send us complete details of your 
toughest bolted trouble spot. We’ll supply test nuts — FREE, 
in experimental quantities. Or, if you want further informa- 

tion write for literature. Elastic Stop Nut Corporation 
of America, Union, New Jersey. Representatives and 
Agents in principal cities. 


ELASTIC STOP NUTS 


INTERNAL 


, INSTRUMENT 
WRENCHING =} ig — ANCHOR °? MOUNTING 


a CANG 


o SPLINE 


\I 
\ 


PRODUCTS OF: ELASTIC STOP NUT CORPORATION OF AMERICA 
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Most engineers can work out by slide rule 
and tables all of their motor details except the 
most important of all —the carbon brush. 


Here it is usually a case of either cut and try 
or just blind guessing. No accurate tables exist 
that tell him what brush will work under a 
given set of conditions. 


The Pure Carbon Company can be of im- 
mense help to these harried designers. In our 
new laboratory we have facilities for testing all 
types of small equipment under any condition, 
such as, extreme cold, high temperature, high 
altitude, etc. 


We are now testing brushes for many of our 
customers on their post war designs in our 
laboratory. Why not let us test yours also? 
There will be no obligation or cost for this 
engineering service. 


PURE CARBON CO., Inc.| 


ST. 


230 


MARY'S 


PENNSYLVANIA 


\ 


ber wheels, brake blocks and tank tracks. 

The equipment was designed and built by Westing- 
house Electric Corp. in cooperation with Firestone’s 
research and engineering staffs. It includes power 
supply units, a 125-kw high-frequency oscillator, con- 
trol units for either automatic or manual operation, and 
twin heating chambers used alternately for semi-con- 
tinuous operation. The power and oscillator cabinets 
are mounted on a platform 10 ft. above floor level; the 
control unit is slightly lower on a mezzanine; while the 
work handling is done at floor level. The power output 
of 125 kw is delivered to the work at a frequency of 13.6 
me. 


® © Heart of New Electric Blanket 
Is Wartime Developed Heating Wire 

Single-strand, spiral-type heating wires, 0.0063 in. 
in diameter, made of cadmium-bearing (1 per cent) 
copper, played a vital part in radically improving heated 
flying equipment for armed forces. Used during the 
war in such items as heated flying suits, oxygen mask 
heaters, heated goggles, and instrument covers, the same 
wire now finds important application in the new- models 
of electric blankets made by the General Electric Com- 
pany, Bridgeport, Conn. The new wires are spiralled 
around a cellulose acetate core, and are covered with 
flamenol polyvinyl chloride insulation. 

Outstanding improvement in this wire, as against 
the wire used in prewar blankets, is the vastly increased 
flexing characteristics. The prewar wire, which con- 
sisted of 21 strands of 0.005-in. copper around a cotton 
core, had an average flex life of 4000 cycles (when 
flexed through 180 deg and over '%-in.-radius steel bars 
Only occasionally did 


spaced 4%o in. from the wire). 
the wire last as long as 12,000 cycles. The new single- 
strand, spiral-type wire, however, it is pointed out, is 
able to stand up to more than 50,000 cycles under the 
same test conditions. 

Also cited by G-E engineers, is the factor of increased 


safety. The 21-strand wire, when it breaks down, does 
so progressively, strand by strand, thus causing in- 
creased heating, eventual melting of insulation and pos- 
sible scorching of the blanket. When the single-strand 
wire fails, the break, on the contrary, is complete, thus 
preventing any possibility of overheating. Use of the 
new wire in the design of the blanket has made it pos- 
sible, points out the G-E report, to design the new 
blankets for 115-volt operations. 


@ @ 115 Years of Industrial Pioneering 

The historical record of American business has too 
often been left to men out of sympathy with the accom- 
plishments and aims of the free enterprise system, or to 
men lacking the necessary background information to 
adequately do the job. But a noteworthy movement 
has been developing during recent years, under stimu- 
lus of both business groups and distinguished scholars, 
for an increasing number of American companies to 


compile their own biographies, or to make source ma- 


terial in their archives available to competent historians. 

Typical of this rapidly growing trend is the excellent 
and stimulating record of 115 years in business pub- 
lished recently by. Fairbanks, Morse & Company. 
Profusely illustrated, frequently with reproductions of 
old documents, the 160-page book, titled, “Pioneers in 
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THE BROWN-BROCKMEYER CO. 


LEADING INDEPENDENT MOTOR MANUFACTURER 


GENERAL OFFICES 


DAYTON 1, OHIO 


PLANTS AT DAYTON, WILMINGTON AND XENIA, OHIO—OFFICES IN PRINCIPAL CITIES 
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YOUR NEW COLD ROLLED 
STRIP STEEL SPECIFICATIONS 
WITH PRECOATED THOMASTRIP 


eS) 
COPPER 
Lie. 4i8 
ZINC 
bal 


SOLDER 
AND 


LACQUER 
IN COLORS 


TO MAKE SURE THAT YOUR STEEL WILL 
BE BEST SUITED TO YOUR PRODUCTION 


ee saaiegsieg the advantages of precoated 


ThomaStrip before you make a decision on 


material to be used for your postwar products. Pre- 
coating lends versatility to cold rolled strip steel by 
providing a means of eliminating a part or all of your 
plating problems —a coating that can be supplied 
or processed in high luster finish for customer appeal 
— and coverage of all surfaces for protection of base 
metal and quality of product. Write today, giving 


details of your specific problem. 


For: Uniform coating 
Base for further plating 
Brazing * Soldering 
Improved die life 


Ultimate finish 
COATED AND UNCOATED 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP .STEEL 


Industry,” carries the story of the company since it was 
established in 1830 to manufacture a weighing machine 
invented by Thaddeus Fairbanks, to its present inter- 
national position as producer of a wide range of indus- 
trial equipment. It is interesting to note that as far 
back as 1901, the company had established a department 
of experimental research. 


@ © Army Develops Electronic 
Radio-Noise Calibrating Device 

Important industrial applications are seen for an elec- 
tronic impulse-noise generator developed by the Army 
Signal Corps primarily as a reference standard in radio- 
noise measurement. The device is claimed to provide 
a calibrating means of unusual sensitivity by which im- 
pulse-noise susceptibility of radio receivers, particularly 
FM and television units, can be measured. The device 
is also adaptable for continuous production testing and 
for other similar applications. The project was devel- 
oped at the Detroit Signal Laboratory, under direction 
of Hunter C. Goodrich, assignment engineer. 

This generator produces electronically a series of 
pulses so shaped as to give a stable and useful spectrum 
of impulse noise over a frequency range of 0.15 to 50 
me. Pulses are of constant area (average amplitude 
times duration) and are approximately 0.01 microsecond 
wide. The resulting noise spectrum is nearly stable and 
flat up to 50 mc. By suitable methods, using certain 
component values and the applied plate voltage, the 
pulse area and the equivalent microvolt output are com- 
puted for any specified bandwidth. Maximum output 
of the generator is 178 microvolts, based on a 10-kc 
bandwidth. It contains an attenuator system which pro- 
vides a calibrated output-voltage range of 100 to 1. 


@ © Resume Machine Tool Standard Gray 

Recommendation that machine tool builders resume 
use of the National Machine Tool Builders’ Associa- 
tion Gray Standard 7-B, was made at the recent annual 
meeting of the association by William L. Dolle, Lodge & 
Shipley Machine Tool Company, and chairman of com- 
mittee on color standards. Use of this 7-B light gray 
shade was interrupted during the war by War Produc- 
tion Board’s Limitation Order L-108, but that limitation 
was withdrawn some time ago. It was the committee's 
report that there was no reason for any change from 
this standard. Attention was called to the closeness of 
the 7-B shade to the standard light gray shade developed 
for electrical applications through joint research by 
Westinghouse Electric Corp. and General Electric Com- 
pany. See article on this subject on page 115 in the 
November, 1945, issue of ELEcTRIcAL MANUFACTUR- 
ING. 


@ @ Unusual Properties Mark VT 
Fuse Battery Sealing Compound 

One of the major problems in the development of the 
VT radio proximity fuse (see page 228, November 
issue of ELECTRICAL MANUFACTURING) was to provide 
a suitable compound for sealing the condensers and rec- 
tifiers from moisture, and the outside of the battery unit 
from acid leakage. It was obvious that this material 
was required to pass extremely stringent requirements, 
including resistance to a wide range of temperature and 
to severe shock of the order of 24,000 g. 
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_CERUMBULL_ 


COMBINATION STARTERS 


THE NATIONAL ELECTRICAL CODE 
NO. 4409 IN SIGHT OF CONTROLLER 


The disconnecting means shall be located 
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Size 1. C.M. Magnetic Starter 
(7%. H.P.) and Fusible 
Motor Circuit Disconnect. 





Size 3. C.M. Magnetic Starter 
(50 H.P.) and Non-Fusible 
Motor Circuit Disconnect. 
































within sight of the controller or arranged 
to be locked in the open position. 


You're always Right 


IF YOU USE 


COMBINATIONS 


To comply with Code requirements 
there’s no better way than to com- 
bine both magnetic starter and motor 
circuit disconnect in a single cabinet 
. as illustrated by the three types 
of Trumbull Combination Starters 
Fusible, Non-Fusible 
and Circuit Breaker disconnect. 


here shown: 


When starters are fed from indi- 
vidual circuit the No-fuse may be 
indicated; when short circuit protec- 
tion at the starter is desirable, employ 
either Fusible or Circuit Breaker 
types. In any event, Combinations 
far surpass separate units in con- 
venience, space saving and mainte- 
nance. They’re completely wired to 
reduce mounting and wiring time. 


Specify TRUMBULL COMBINATION MAGNETIC STARTERS.. 









Size 2. C.M. -Magnetic 
Starter (25 H.P.) and Cir- 
cuit Breaker Disconnect. 






The Trumbull name plate on your 
starter indicates mechanical and elec- 
trical efficiency of the highest degree. 
It means that the “pioneer builder 
of enclosed switches” has included 
all the essential features required for 
long, safe operation and full pro- 
tection against overload, undervolt- 
age and danger due to phase failure. 
Sizes 0, 1, 2 and 3—2 to 50 H.P. in all 
capacities needed for normal machine 
operation. Remote or local control 
. push-buttons as desired. 


.and be RIGHT 






THE TRUMBULL ELECTRIC MANUFACTURING CO. 
PLAINVILLE, CONNECTICUT 
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INSULATED ELECTRICAL 
WIRE 


FOR RADIO, ELECTRONIC and 
COMMUNICATION APPLICATIONS 


LARGE 
STOCK 
ON HAND! 


WIRE — #22 gauge to #4 gauge 


Available in single and multi-conductors 


IMMEDIATE 
DELIVERY! 


We have all types of wire in a variety of insulations and 
conductors applicable for many uses. 
e ee 


We manufacture cord sets, cables, motor leads and attach 
switches, terminals and plugs of all kinds. 


Now available for immediate delivery. PLASTIC PARAL- 
LEL CORD in black or brown. Delivery made same day 


order received. 
a o 


JOIN OUR CUSTOMER LIST 
Write for Circular No. 6B today. 


CUE db gee 


4108 N. PULASKI RD., CHICAGO 41, ILLINOIS 


In The Bendix-Weiss Roliing Ball Universal Joint 


Here Shown Disassembled 


STROM BALLS 
Sewe the rtrmed forces 


Here, in the Bendix-Weiss Constant Velocity Universal Joint, 


Strom Balls do their part in making military vehicles, from Jeeps 
to 14-ton Armored Cars, the efficient fighting equipment that 
they are. This is only one spot in our great war production 
effort where the high degree of perfection of Strom Balls 
serves industry, enabling it to provide the finest bearing equip- 
ment towards its great contribution to total victory. Strom 
Steel Ball Company, 1850 South 54th Avenue, Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


Strot]] BALLS @ Serve Industry | 
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Finally developed for this purpose, was a thermoplas- 
tic compound known as Cliderite made by Ernst Bis- 
choff Company of New York, working with the Johns 
Hopkins University unit in charge of the entire fuse 
development. It is a waxy plastic material and is com- 
posed of ethyl cellulose flake as a basic plastic, properly 
plasticized and compounded with other materials. Prop- 
erties and characteristics have recently been reviewed 
and compiled and are now reproduced, in part, herein: 


Physical and Electrical Properties of Cliderite 





Property Type 1 


Type 2A 


Softening point 
(ASTM specification E-28-42T 
ring and ball method) 270 F 240 F 
Recommended melt temperature 350 F 325 ¥ 
Impact strength Izod ft.-Ib per sq in. 
(ASTM D-256-41T) 0.92 0.30 
Resistance to acids and alkalies Resists dilute acids and 
alkalies in general. Resists 
concentrated alkalies and 
some concentrated min- 
eral acids. Readily at- 
tacked by concentrated 
organic acids and nitric 


acid 
4.3 x 108 2.2 x 10° 
2.1 x 108 
Ohm-cm 


4.4 x 108 
1.1 x 1095 | 5.3 x 10% 

Dielectric strength 

Volts per mil (ASTM D149-40T) 520 500 
Dissipation factor 

(Power factor) 

(ASTM D150-44T) 
Dielectric constant 

(ASTM D150-44T)* 
Product of dissipation factor* 

and dielectric constant 

(ASTM 150-44T) 
Water absorption 

24 hours at 25 C 

(ASTM D570-40T) 


Insulation resistance—megohms 
Volume resistivity (ASTM 257-38) ** 
Megohm in. 


*Room condition, 45% relative humidity. Temperature 27 C. 
**Room condition, 45% relative humidity. Temperature 22.3 C. 


* © Constant Speed Arrangement for D-C Motor 

Constant speed from a d-c motor, regardless of nor- 
mal changes in load, voltage, or temperature, has been 
obtained through an ingenious centrifugal device de- 
veloped by Westinghouse Electric Corp. engineers. Here 
is how the device works: 

A smooth drum is located on the motor-shaft exten- 
sion, and is enclosed in a cage with lengthwise slots. 
Carbon blocks, held in position by garter springs, rest 
in these slots and ride on the motor drum. The cage 
is connected to the driven load, while the motor is so 
adjusted that the speed is at all times above that re- 
quired. The blocks and springs are suitably adjusted 
so that at the correct rotation, the pressure of the 
springs is lessened by centrifugal action and the carbon 
blocks slip just the right degree on the motor cylinder. 
Resulting speed regulation is described as being ex- 
tremely close. On a motor-generator set serving a 
torque meter, the 400-cycle output is held within 1 cycle 
for motor speeds changes from 8400 to 11,000 rpm. 

The device itself is compensated for wear, but tests 
are said to show almost no measurable change in sur- 
face of the friction members in 2000 hrs of operation. 
Carbons, however, require careful selection, to obtain 
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BRIGHTNESS AND COLOR OF 
LIGHT-EMITTING SUBSTANCES 
NOW SCIENTIFICALLY CONTROLLED 


New compounds and production methods have 
greatly increased the utility of luminescent materials. 
We have perfected methods of closely controlling 
the characteristics of self-luminous (radioactive), 
fluorescent, and phosphorescent paints and com- 
ponents. We have overcome discoloration, peeling, 
disintegration due to weather, and other problems. 

As a result, we can supply a wide range of green, 
orange, yellow, ivory, and blue materials — scien- 
tifically standardized as to brightness, color, and 
shading. 

You can utilize luminescence to facilitate the use 
of your product in the dark — to assure continuous 
light without heat — to give your product an attrac- 
tive extra sales feature. 

Our services include product design, application 
of luminescent materials by specialized personnel, 
and production of finished luminous components to 
specifications. We'll welcome a chance to show you 
what scientific application of luminescence can do 
for your product. Write U. S. Radium Corp., Dept. J, 
535 Pearl Street, New York 7, N. Y. 


PRODUCTS OF U. S. RADIUM 


+ Luminescent Materials: radioactive, fluorescent, phos- 
phorescent Luminous Dials: radioactive, fluorescent 
Powders: cathode-ray tube, television tube Radium 
Locators: pendants, lenses, buttons, screws, markers 
lonotron Static Eliminators Radioactive Foils (alpha- 
ray ionization sources) . High-accuracy Dials (nonlu- 
minous ) Luminous Reticles and other specialties 
Silhouette Illumination of clocks, watches, instruments 


SS ee Un ee ate 


as 


Ga ae a a a 


oP Pe er Rag Por OF ic 
'rade-Mark ie 8 Sa > Ohatia: 


FEBRUARY 1946 





SPECIAL 


PORCELAIN PARTS 


AKRON PORCELAIN 
PROPERTIES 


@ Our job is to produce Special 
Porcelain Parts to meet the cus- 
tomer’s individual requirements. 
We are doing just that, satisfac- 
torily and economically, for many 
exacting buyers. Send us your 
inquiries; no obligation. 


VARICK STREET NEW YOR x 


EXPORT DEVISIOH: 13 EAST 40th STREET, NEW YORK 16,0. Y. CABLES: “ARLAR” 


constancy of friction characteristics for applications at 
high altitudes. It is pointed out that this drive is not 
designed for use with large outputs nor for wide load 
variations. It has been built in sizes up to 1 kw. 


BOOK REVIEWS 


Elementary Engineering Electronics—by Andrew 
W. Kramer. Instrument Publishing Company, 
Pittsburgh, Pa. 344 pages. $2.00. 


This book has been written for the majority of readers 
in industry who wish to acquire a working knowledge 
of electron tubes and circuits without becoming too 
involved in radio, television and communications cir- 
cuits, or in mathematical concepts. Instead, the subject 
has been treated, particularly in the latter chapters, with 
special reference to measurement and control, or instru- 
mentation. The emphasis on this specialty has resulted 
in the omission of references to such industrial applica- 
tions as dielectric and induction heating. The book 
begins by explaining the actions of all the different 
types of electron tubes in commercial use. Wherever 
possible, use is made of mechanical or hydraulic analogy, 
particularly in the case of the explanation of the thyra- 
tron. The author has done a good job in bringing out 
the theory of operation of each class of tubes. 

In the chapters dealing with specific applications to 
instruments, examples of the use of the principles of 
conversion, amplification, photoelectric effects, light 
beam linkages and oscillation applications in instrumen- 
tation and measurement are brought out. 


Ball and Roller Bearing Engineering—Ay Arvid 
Palmgren. Published by SKF Industries, Inc., 
Philadelphia 34, Pa. 


Intended to serve as a fundamental text in ball and 
roller bearing design and application, this 270-page 
book has been translated from the original Swedish 
written by Dr. Arvid Palmgren, at present in charge of 
engineering and mechanical research of SKF, Gothen- 
burg, Sweden. Much of the book has to do with funda- 
mental theory of design, including such subjects as the 
nature of rolling resistance, friction torque, friction co- 
efficients, internal stresses and deformations, load _dis- 
tribution, motion and inertia. The life of ball bearings 
is also discussed in terms of theoretical capacity. 

Although the author has simplified the presentation 
by omitting derivations and calculations which require 
a knowledge of higher mathematics, nevertheless the 
presentation in the first part is almost entirely from a 
mathematical point of view and involves the use of 
symbols not too familiar to American engineers. Ref- 
erences at the end of éach chapter draw heavily upon 
foreign sources, many of them papers presented in 
Swedish and German by Dr. Palmgren. In all this 
formulation the metric system is preserved throughout, 
partly on the basis of the foreign origin of the material 
and partly because international bearing sizes are in 
the metric system. This part of the text suffers also 
from the fact that the author has not pointed up his 
theoretical considerations by working out practical ex- 
amples involving design of commercial bearings. 

The chapter on the design of bearing application be- 
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New Insulating and Sealing Materials 


Answer Old and New Problems Better 
Get FREE Folio of Actual Samples 


New fields are being pioneered by Fel-Pro’s better- 
than-natural synthetic sealing and insulating mate- 
rials .. . and Fel-Pro’s war-born processing methods 
are widening the limits of application of many tra- 
ditional materials. Greater strength, increased re- 
sistance to negative operating conditions, improved 
dielectric properties, all bring better solutions to old 
problems, and satisfy the new requirements of pro- 


ducts now under development. 


These better materials are available now — rightly 
fabricated, properly specified, delivered in agree- 


ment with your production schedules. Also is avail- 
able Fel-Pro’s no-charge consultation service... 
especially useful where designs are being changed 


or new products introduced. 


Actual samples of these proven insulating, seal- 
ing, gasketing, packing and dampening materials 
are in Fel-Pro’s new filing size (8%” x 11”) folio, 
together with recommendations for the application 
of each one. Put your problem up to Fel-Pro! Write 


for your free folio, have the latest data in hand! 


USE THIS COUPON! 
FELT PRODUCTS MFG., CO. 
1536 CARROLL AVENUE., CHICAGO 7, ILLINOIS 
Gentlemen: Without cost or obligation to me, 
please send me your sample folio of insulating 
and sealing materials. 
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.-- Cth Sealing Materials, Gaskets, Packing, Washers, Sound and Vibration- 
Dampening Materials . . . Specially Treated, Die-cut and Fabricated by Fel-Pro. 
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Shell Type 
MOTORS 


Compact and Efficient 


Design is often facilitated and efficiency in- 
creased by making the motor an integral part 
of the machine or appliance. This type is par- 
ticularly suitable where one of the motor speeds 
available is directly applicable to the purpose. 


The stator is pressed into a heavy steel shell 
and the rotor is bored to your specifications. 
Rotor is dynamically balanced on a test shaft 
with key in place. 


Ratings range from %4 to 7/2 HP; speeds 
1150, 1750, and 3500 rpm. Built for A.C. 
single-phase or multiphase currents. 


OHIO MOTORS INCLUDE 


Split-Phase induction to 1/3 HP Torque to 100 oz. ft. 
oe Shaded Pole to 1/30 HP 
ren ce Synchronous to 4 HP 


Polyphase to 2 HP 
Aircraft Motors A.C. to D.C. Motor Generators to 
500 - watts 


Shell Type to 7/2 HP 
High to Low Voltage D.C. Dynamotors up to 300 watts. 


We keep a card record of every motor sold. Recently 
we replaced the rotor in Ohio Motor No. 113, sold in 


1920—and still in operation! 


THE OHIO ELECTRIC MFG. CO. 
5905 Maurice Avenue Cleveland 4, Ohio 





gins with a general discussion of the question of fits 
and then illustrates a large number of specific bearing 
applications. In the chapter on mounting and dis- 
mounting of bearings, procedures are illustrated which 
will prevent damage to bearings during assembly on 
machine shafts and in housings. The final chapter is 
made up of tables, conversion values from metric to 
English units and a summary of symbols and abbrevia- 
tions used in the text. 

First copies of the book are being sent by SKF to the 
heads of leading corporations, technical schools and 
libraries. Later editions will be sold at cost to those 
interested. 


Electronic Engineering Master Index, January, 
1925 to June, 1945—Edited by Frank A. Petrag- 
lia. Electronics Research Publishing Company, 
New York City. 318 pp. $17.50. 


This comprehensive bibliography, containing some 
15,000 entries, suitably indexed, provides a useful guide 
to the body of radio-electronic literature published dur- 
ing the past two decades. Intended to be the first of 
annual cumulative editions, the volume under review 
is in two parts: Part I incorporating original index 
published in 1934, which covered the period from Janu- 
ary, 1925 to December, 1934; and Part II covering 
the period from January, 1935 to June, 1945. Sources 
for the entries are articles in professional journals, and 
other engineering periodicals. The increasing scope of 
the electronics field is reflected by the relative space 
taken by entries for the first ten years, 108 pages, as 
against 202 pages for the second decade. 

Mr. Petraglia, who is an associate member of the 
Institute of Radio Engineers, has done a serviceable 
job in making this information available in one volume. 
Limitations in paper have made unavoidable restric- 
tions in listing all available entries, but forthcoming 
annual issues are to be enlarged in scope, including an 
authors’ index. 


Electrical Coils and Conductors—Their Electrical 
Characteristics and Theory—By Herbert Bristol 
Dwight. McGraw-Hill Book Company, Inc., New 
York. 351 pages. $5.00. 


The title of this book is misleading. Instead of treat- 
ing solely of coils and the conductors associated with 
them, its 39 chapters range widely over various fields 
of electrical engineering. There are chapters on wind- 
ings, mutual inductance of coils, magnetic fields and the 
forces exerted between coils, but scattered in between 
are also chapters on such theoretical subjects as heat 
transfer, resistance to ground, inverse functions of com- 
plex quantities, the coreless induction furnace, and mag- 
netic forces on disconnecting switches. It is a text book 
for students or a reference book for electrical engineers 
and in either case it offers a great deal of information 
capable of being useful, but it is not well organized. 

Treatment of all subjects is theoretical and very com- 
plete. Professor Dwight (Electrical Machinery, MIT) 
has written for the graduate student or engineer, with 
all the necessary mathematics freely employed, includ- 
ing not only imaginary quantities, differential and in- 
tegral calculus, but hyperbolic functions, surface zonal 
harmonics and Bessel’s functions as well. It is authori- 
tative material but not for light reading. 
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THERE’S A SiR! 


Cold Working—rolling or drawing imparts strength 
and elasticity to copper-base alloys. When used for 
flat springs, metal finished at tempers ranging from 
six to eight B&S numbers hard, is generally springy 
enough for this purpose. Copper-base spring metal 
alloys have many advantages from an engineering 
standpoint—fine resistance to corrosion and fatigue, 
suitable electrical conductivity, dependable spring 
properties. 

Modern control devices depend largely on good 
electrical contacts and resistance to burning due to 
arcing. Spring devices for eliminating loosening due 
tovibration must retain their spring properties under 
severe operating conditions. Delicate instruments 
owe their sensitivity to freedom from corrosion. 

Engineers and designers recognize the impor- 
tance of the generous use of high quality spring 
materials which play such vital parts in the construc- 
tion of electrical appliances, switches, signal sys- 
tems, temperature and pressure controls, fastening 
devices. Bridgeport’s Technical Service is available 
to help in the selection of the spring materials best 
suited for the many new items as well as for estab- 
lished products that are being improved to give 
longer uninterrupted service. Bridgeport’s 128-page 
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SPRING ALLOY 







ALLOYS SUITABLE FOR SPRINGS 






Phosphor Phosphor Nickel 
. Bronze Bronze Silver 
Grade C Grade A 18% (B) Duronzell 








ANALYSIS 
Copper 
Silicon 

Tin 

Zinc 
Phosphorus 
Nickel 


MECHANICAL PROPERTIES 

Ten. Strength, psi Spring 112,000 103,000 115,000 , 85,000 
Elongation % in 2” Spring 3 4 2.5 3 
Rockwell Hardness Spring B100 B93 B99 B86 

















PHYSICAL CONSTANTS 

Melting Pt. (Liq)°F 1880 

Density, Ibs./cu. in. 318 32 of 308 
Coeff. Therm. Exp.per 













°F from 77°F to 72°F 10.1 9.9 9.3 9.3 
x10-6 


ThermalConduct.Btu/sq ) 
ft/ft/hr/°F @ 68°F f 


Elec. Cond. % 1IACS 
@ 68°F Soft 


Mod.ofElas.(Tension)psi. 16,000,000 16,000,000 18,000,000 15,000,000 16,000,000 





36 47 17 21 81 






13 18 5.5 7 30 























FABRICATION PROPERTIES 

Machinability Rating** 20 2 30 

Cold Working G E 

Hot Working P E 

Hot Working Range °F 1350-1550 1350-1550 


SPECIFICATIONS 


A.S.T.M. B103- B103- B122 B97 
Grade C Grade A Alloy4 Type A&C 


Federal QQ-B-746 
Navy 46Bli4e 


Army 
AMS 





** Machinability rating—free cutting brass—100. 
E—Excellent G—Good F—Fair P—Poor 
All figures are nominal values and should not be used as specifications. 


Technical Handbook will give valuable help to 
metal fabricators. If you have not yet received a copy 
send in your request on company stationery. 


BRASS « COPPER » BRONZE + DURONZE + CUPRO NICKEL 
NICKEL SILVER + ROD «+ STRIP + WIRE + TUBING 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. « Established 1865 
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ESPITE the prophets of disunity and dismay, 

industry and the nation as a whole are today 

poised at the threshold of what promises to be 
a period of unprecedented prosperity in the peacetime 
history of the United States. This is not mere wishful 
thinking. And there is no discounting of the immediate 
and disturbing problems of strikes, price-ceilings, and 
materials-shortages. But it is an objective and sober 
reflection of the reports, surveys, and statements ema- 
nating in increasingly impressive volume from many 
conservative business sources. Let’s see what some of 
these reports say: 

Solidly buttressing the fact that reconversion has 
shown far more progress than is generally believed, is 
the latest report on the nation’s business and employ- 
ment conditions released by the Committee for Economic 
Development. Employment in the country, says CED 
Chairman Paul G. Hoffman, president of Studebaker 
Corp., is at the highest peacetime level in the country’s 
history. Some 52 million workers are engaged in 
civilian jobs, and unemployment is “only a fraction of 
that officially predicted at the conclusion of hostilities 
with Japan.” In many areas reconversion is 90 per 
cent complete. And production of civilian goods is now 
50 to 75 per cent above the levels of July, 1945, and is 
expanding rapidly. 

The National Association of Purchasing Agents, in 
its continuing series of monthly reports, again finds 
conditions satisfactory, although fully recognizing the 
difficulties imposed by labor-management troubles. 
“General business is very good,” says the NAPA con- 
sensus. As a matter of fact, a decided improvement is 
noted over the preceding month. Volume of trade con- 
tinues high; in some areas it is reaching new record 
levels. 


Big Output of Appliances Seen 

Manufacturers in the electrical field look forward to 
a 1946 production level topping $4 billion, according 
to William J. Donald, managing director, National 
Electrical Manufacturers Association. And depending 
on certain factors, such as wage and labor problems, 
retooling, price policies, and development of markets, 
to cite a few, the volume may even hit $4.5 billion. 
Balancing the expected postwar drop in the output of 
war matériel such as signal and communications equip- 
ment, will be a rapid growth in the demand for appli- 
ances. 

It is possible, Mr. Donald points out, that the 1946 
output of appliances may exceed that of 1940 by 50 
per cent. Also in big demand, the report continues, 
will be lighting equipment for industrial and contmercial 
uses. Up to 50 per cent increase over wartime demand 
is anticipated. Expanding home construction will bring 
along a substantial need for electrical equipment. And 
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HIGHLIGHTS 


Closing News 


As this is being written, the biggest steel strike in 
the nation’s history is on in full force with all of 
its grave potentialities. .. . Further developments 
are beyond the sphere of spot conjecture, but it is 
obvious that any prolonged walkout will seriously 
injure reconversion. Meanwhile, John D. 
Small, Civilian Production Administration head, 
has moved to suspend all steel priorities during 
the emergency, and to arrange for voluntary ra- 
tioning of steel warehouse stocks for the most 
urgent needs only. 


a new, vast market for electrical manufacturers is in the 
offing with the development of the farm electrification 
program. Estimated to reach a total of $4 billion dur- 
ing the next five years, about $2.5 billion of this amount 
will likely go for electrical appliances and equipment. 
But the overall bright picture is somewhat dimmed for 
the makers of industrial apparatus, where a 25-per 
cent drop from wartime business is faced, and for the 
insulating materials group where a decrease of some 
15 per cent is foreseen. 


Refrigeration Equipment Capacity Up 

Other trade associations see the immediate business 
future as equally promising. The Oil-Heat Institute 
of America estimates sales of not less than 500,000 
power driven oil-heating units this year. The Refrig- 
eration Equipment Manufacturers Association reports 
that the refrigeration and air conditioning manufac- 
turers have more than doubled their capacity over any 
prewar year and are now fully engaged in preparing for 
a record demand. Even where optimism is modified 
by existing difficulties, such difficulties are recognized 
as only temporary. For instance, the Stoker Manufac- 
turers Association warns against over-optimism for 1946 
because of shortage in important components, such as 
electric motors and castings, but it points out in a recent 
report that present uncertainties “will only delay tempo- 
rarily” industry programs “which should produce the 
largest volume of business in the industry’s history. 

Individual company reports also reflect optimism. 
Philco Corp. has orders for its 1946 radio receivers, 
refrigerators, freezers, and air conditioners, totalling 
some $110,000,000. Westinghouse Electric Corp., ac- 
cording to a year-end report by President George H. 
3ucher, is ready with the greatest production capacity 
in its history. And based on settlement of wage and 
price problems, says Mr. Bucher, the peacetime business 
of the company should be the largest on record. During 
1945, Westinghouse allocated $61,000,000 for recon- 
version of plants. Of this amount over $8,000,000 has 
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MODEL No. 051006-010 
Capacity: 15 g.p.m. at 1200 r.p.m. and 
1000 p.s.i.; Weight: 13.7 pounds; Volu- 
metric efficiency: better than 90% at 1200 
r.p.m. and 1000 p.s.i.; Installation: to meet 
your requirements. 


A FEW OF THE MANY TYPES OF EQUIPMENT ON WHICH THE 
NEW PESCO ALL-PURPOSE HYDRAULIC PUMP CAN BE USED 





MACHINE TOOLS 
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how 
the pesco all-purpose 
hydraulic pump 


e The new PESCO All-Purpose 
Hydraulic Pump makes available to industry 
a simpler, more effective and more efficient 
application of Pressurized Power than has 
heretofore been available. Wherever the 
great force of hydraulic power is needed, 
this new PESCO gear type pump offers an 
unusually high volumetric efficiency. It 
features “Pressure Loading”, an exclusive 
PESCO engineering improvement that was 
developed to meet the exacting demands of 
war aviation, and which automatically main- 
tains minimum clearance between pump 
gears and gear housing, making possible 
continuous high operating efficiencies over a 
wide range of temperature and pressures. 
Whether you design and manufacture 
hydraulic presses, farm tractors, road ma- 
chinery, dump trucks, or any other product 
that can utilize the sales power of hydraulic 
power, it will pay you to investigate this new 
precision-built PESCO all-purpose hydraulic 
pump. Write for Bulletin 109 to PESCO 
PRODUCTS CO., (Division Borg-Warner) 
11610 Euclid Avenue, Cleveland 6, Ohio. 











BRONZES 


Scientists have made many 

guesses as to how long the 

seas of the world will last. 
Some think they will last 
forever. There is little 


COPPER 


STAINLESS guessing, however, as 


to how long Harper 
non-ferrous and stainless 
fastenings will last . . . they will far outlast 
the assemblies in which they are used. Even 
in corrosive chemicals they will outlast common 
steel because . . . Harper Everlasting Fastenings 
are made exclusively of Brass, Copper, Naval 
Bronze, Silicon Bronze, Monel Metal or Stainless 
Steel and will not rust or corrode. 


everlasting fastenings 


A stock of over 5000 different types and sizes 
of bolts, screws, nuts, washers and other standard 
items assures fast delivery-of your orders. Specials 
are engineered and produced from raw materials 

on hand for speedy fabrication. Ask for our 
120-page 4-color catalog for easy reference. 


THE H. M. HARPER COMPANY 


2609 FLETCHER STREET ° CHICAGO 18, ILLINOIS 


Branch Offices: 
NEW YORK CITY 

r 
hl 


PHILADELPHIA 
LOS ANGELES 
MILWAUKEE 
CINCINNATI 
HOUSTON 
Representatives in 
principal cities 


already been spent ; the balance is to be expended during 
the next 12 months. 

In specific lines, manufacturers of vacuum cleaners 
see business exceeding 3,400,000 new cleaners in 1946; 
makers of industrial storage batteries look forward to 
an output of $60,000,000 worth of batteries for various 
applications; and a rising market is seen for electric 
water heaters. And in many new fields, an increased 
use for electrical equipment is anticipated. For instance, 
Bendix Aviation Corp. will go in heavily for radio and 
radar units for aircraft, railroad, marine and other 
transportation application. The American Telephone 
& Telegraph Company is continuing its plans for mo- 
bile radiotelephone equipment. Already FCC approval 
has been obtained for experimental installation in 20 
cities, and more are pending. 


Washington Commentary— 

Adding to the cumulative weight of fundamentally 
optimistic reports from industry itself, is the first 
monthly report on civilian production by Administrator 
John D. Small of the Civilian Production Administra- 
tion. For the first time since V-E Day, says Mr. 
Small, industrial production turned upwards in Novem- 
ber. “All-out production,” he added, “can be expected 
to increase rapidly after settlement of labor-management 
differences.”” But meantime production of refrigerators 
and domestic washing machines is being retarded by 
shortages of materials and parts. Some of the items 
reported short are vitreous-enamel steel, fractional- 
horsepower motors, aluminum trays, gray iron and 
malleable castings. 

At the pricing end of Washington activities, the OPA 
has set ceilings on small electric appliances which should 
result in retail prices at about 1942 levels. A similar 
action was taken in respect to vacuum cleaners. Manu- 
facturers of the small appliances were granted an increase 
of 8 per cent over their October 1-15, 1941, prices, or 
alternatively they could take March, 1942, prices as 
their ceilings. On vacuum cleaners, increase factor of 
6 per cent was granted. 


MEN IN INDUSTRY 


Paul F. G. Holst becomes engineer in charge of 
audio and television development in the manufacturing 
division of Crosley Corp., Cincinnati. Previously he 
had been with General Electric Company and RCA 
Victor Manufacturing Company. During the past nine 
years, he has received 29 patents in the radio field. 


Raytheon Manufacturing Company, Waltham, Mass., 
has appointed John M. Cage as manager of the indus- 
trial electronics division. Before coming to Raytheon, 
Mr. Cage was associated with the Allis-Chalmers Manu- 
facturing Company and General Electric Company and 
was associate professor of electrical engineering at the 
University of Colorado. 


James C. Barnaby, consulting engineer of Worth- 
ington Pump and Machinery Corp., Newark, N. J., has 
been transferred to the general engineering staff at the 
Harrison, N. J., Works as assistant director of research 
and development. 
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SILICONES 





By reducing motor failures caused by exces- 
sive moisture—plus heat from overloading— 
Silicone Insulation can cut your maintenance 
costs. 


Easy to apply without special equipment, the 
new DC 996 Insulating Varnish bakes at 
300° F., like many organic varnishes. For a 
complete job of Silicone Insulation, silicone 
bonded inorganic insulating materials are 
commercially available from leading dis- 
tributors. 


/ 


There’s a cost-saving place for Silicone Insu- 
lation ‘wherever insulation failures result 
from repeated overloads, excessive moisture, 
and exposure to chemical dust, fumes, and 
most chemicals. For full details, contact 
Dow Corning. 






Direct connected to a centrifugal pump and repeatedly subjected to over- 
loads, this 714 h.p. SILICONE INSULATED motor is frequently hosed off to 
remove encrusted salts. It’s still in service after two years. Class B insulated 
motors lasted only six to nine months here. 


.-- plus repeated overloading for 2 years’ continuous operation 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 


Cleveland Office: Terminal Tower . Chicago Office: Builders’ Building 
New York Office: Empire State Building 
In Canada: Silicone Products Division, Fiberglas Canada, ttd., Toronto 





@ CLEAN CUTTING 
@ PRECISION STRIPPING 
@ FAST WORKING 


@ EASY OPERATING 


The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan. 
WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS © DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 
en nem NAN RRR ANS NCP RRR ee eR 
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COMPOSITE ELECTRICAL CONTACT MATERIALS 


are Economical and SOs 


In many applications it is possible to lower the cost 
of electrical contacts without affecting their efficiency by 
using Gibson composite materials. These are laminated 
metals produced in three general types—overlay, inlay, 
and edgelay—in which the relatively expensive contact 
material is used only on the contact surface, while the 
backing is a relatively inexpensive base metal. Thus, the 
properties of two metals are combined to obtain the best 
features of each (Gibsiloy for its electrical characteristics 
and base metals for mechanical ones.) 

Furnished with Gibsiloy, fine silver or silver alloy 
metal contact ‘surface to meet a wide range of needs. Our 
engineers will gladly consult with you regarding its use 
in your particular application. 
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Orland H. Yoxsimer has been named manager of 
Westinghouse Electric Corp.’s household ‘refrigerator 
cabinet engineering division, Mansfield, Ohio. Mr. 
Yoxsimer has been associated with Westinghouse since 
1927. With the assumption of this post, he will be re- 
sponsible for the coordination and development work 
on domestic refrigerator cabinets. 


Dwight R. G. Palmer, president of the General 
Cable Corp., New York City, is the recipient of a spe- 
cial War Department award in recognition of his serv- 
ice in expediting the manufacture of 80 per cent of the 
field wire purchased by the Army Signal Corps. This 
citation was presented to Mr. Palmer by Major General 
H. C. Ingles, Chief Signal Officer of the Army. 


Sprague Electric Company, North Adams, Mass., 
elects Dr. Preston Robinson as vice-president. Dr. 
Robinson, also a director, has been with the company 
since 1929, serving as chief engineer and director of 
research. Before that he was a research metallurgist 
with Guggenheim Brothers. 


DR. PRESTON ROBINSON RALPH A. POWERS 


Ralph A. Powers has been appointed engineer-in- 
charge of electronic engineering at the Allis-Chalmers 
Manufacturing Company, Milwaukee. Mr. Powers 
holds numerous patents on electronic devices, and is a 
member of the national board of technical editors of 
the Institute of Radio Engineers. Before joining Allis- 
Chalmers, he was associated with the Bundy Tubing 
Company, Electronic Control Corp., Chrysler Corp., 
and Bell & Howell Company. 


M. J. Hamner, who has served 25 years with General 
Electric Company’s lamp department, Nela Park, Cleve- 
land, will coordinate research activities in that depart- 
ment. Formerly he was manager of the lamp develop- 
ment laboratory, which post has now been assumed by 
W. J. Geiger. 


George D. Rice has been promoted to the post of 
acting assistant chief engineer of the Lear, Inc., radio 
division, Grand Rapids. Before coming to Lear he was 
with the Sparks-Withington Company, Western Elec- 
tric Company, Electrical Radio Research Laboratories, 
and other companies. 


Harold J. Ritter returns to the Norma-Hoffmann 


Bearings Corp., Stamford, as president, treasurer, and 
a member of the board of directors, succeeding O. P. 
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IMALOX 


STRIP HEATERS TRIP HEATER 
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For COMPACT HEAT !n Your PRODUCTS 


Build in the many advantages of CHROMALOX Electric Strip 
Heaters. They provide dependable, efficient, economical, 
“around the clock” service in products requiring continuous, 
accurately-controlled temperatures. 


Product designers find it ‘more than pays” to use CHROMALOX 
Electric Heaters. In hundreds of product applications— 
mangles, ranges, roll heaters, water heaters, forced air 
blowers, dryers, etc.—CHROMALOX Heaters are proving 
themselves in performance, reliability and long service life. 


Our Application Engineers are glad to discuss your product 
heaft‘requirements with you; no obligations. 


CHROMALOX 
ELE Heating at its Best! 





Meat that never S1bes 


Chromalox Zzz Strip Heaters 


7530 THOMAS BOULEVARD - 






















EASY TO INSTALL 


CHROMALOX Strip Heaters are in- 
stalled by welding stud bolts to tank 
bottom and clamping Strip Heaters 
in place with CHROMALOX Utility 
Clamps. (Illustrated left.) 





PATENTED CHROMALOX CONSTRUCTION 
ASSUKES 
RateK NEAT - LONG LIFE - OPERATING ECONOMY 





o 
B 
Cc 
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. Sheath of Rust-resisting tron of High-temperature 
Chrome Steel, constructed to remain rigid and fet 
under all work conditions. 

. Highest quality Nickel-chromium Resistance Wire. 

. CHROMALOX Refractory compacted under tre- 

mendous hydraulic pressure. 


AS 


The heat source of CHROMALOX Electric Heaters is 
nickel-chromium wire embedded in a special refractory 
and encased in a metal sheath. Efficient heat transfer from 
heat source to sheath is assured by hydraulically compact- 
ing refractory surrounding resistance wire. The unit is 
fired to semi-vitrify and cure the refractory. Thus the 
refractory becomes an insulator around wire and serves 
as an efficient conductor to transmit heat to the sheath 
surface. All CHROMALOX Heaters are thoroughly tested 
during and after manufacture to meet rigid standards 
of performance. 


FOR MORE "KNOW-HOW" 


Write for ‘100 Ways to Apply Electric Heat’ booklet, 
Catalog 42 and address of CHROMALOX Application 
Engineer serving you. 

















PITTSBURGH 8, PA. 
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PATENTED 


Yes, this is the Oil Seal that is doing 
a “‘super”’ job in literally hundreds of thousands 
of installations. The Garlock KiozurEe 
gives superior performance because the 
sealing ring is non-porous, non-abrasive, 
resilient and tough. Complete range of sizes 
including Metric diameters to press-fit 
bearing manufacturers’ standard bore sizes. 
Write for KiozureE catalog. 


THE GARLOCK PACKING CO. 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company Pes 
of Canada Ltd., Montreal, Que. 


> 


. r : i oe . 
F 


‘KLOZURE, 


. OIL SEAL _@ 


Wilson who has resigned. Prior to his resignation in 


| June of 1944, he was with the company for 28 years. 


Paul Peckar joins the engineering staff of Tenney 


| Engineering, Inc., Newark, N. J. Formerly he was 
| assistant senior division engineer of the Reconstruction 


Finance Corp. 


E. I. Pollard is appointed to the engineering staff 
of the Elliott Company, Ridgway, Pa. Formerly he was 


| with Westinghouse where he was in charge of the de- 
| sign of a-c marine generators. 


Francis L. Moseley has joined the engineering de- 
partment of the Collins Radio Company, Cedar Rapids, 
Iowa. At Wright Field, Colonel Moseley was chief 


| of the communications and navigation laboratory of the 
| radio and radar section and was awarded the Legion of 


Merit for this work. 


FRANCIS L. MOSELEY J. B. SCHAEFER 


J. B. Schaefer is appointed plant manager in charge 
of engineering and manufacturing by New York Trans- 
former Company, Alpha, N. J. For the past four years 


| he has been with the Sperry Gyroscope Company as en- 


gineering manager. 


Recent engineering appointments at the Ford Motor 
Company include that of Lester Beltz. He is chair- 


| man of the AMA Headlight Technical Committee, and 


has previously served as electrical engineer with Pack- 
ard, Studebaker and Reo Motor Company. 


Captain Raymond A. Smith joins Peter Muller- 


| Munk, product designer, Pittsburgh, as chief designer. 
| Before entering the Army, Captain Smith was with 
| General Motors Corp.’s styling section. 





Elections at Sperry Corp., New York City, include 


Captain Thomas B. Doe, vice-president, as president, 


succeeding Thomas A. Morgan, who becomes chair- 
man of the board, and Harry F. Vickers, president of 
Vickers, Inc., and a vice-president of Sperry Corp., as 
a director. 


American Transformer Company, Newark, N. J., has 
appointed A. A. Emlen, vice-president, to be in charge 


of engineering and related activities. 


L. C. Spoor has assumed the position of director of 
sales at Eicor, Inc., Chicago. Formerly he was in Gen- 
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they wanted 


to give this thermostat 
a better BREAK” 
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A feature of many modern electric ap- 
pliances is “fast heating” through use 
of high-wattage elements. 

But to minimize temperature over- 
shoot in these units, an accurate, relia- 
ble heat control is required. 


As for example... the “Posi-Trol*.” 


Manufactured by General Thermo- 
stat Corp. of New York, the “Posi-Trol” 
is a small conduction-type thermostat 
of particular usefulness in appliances 
where the need is for sharp, clean cir- 
cuit “make” or “break.” 

Naturally, such hair-trigger response 
calls for good design... dependable 
metals. And, perhaps nowhere else in 
the “Posi-Trol” is this combination 
more important than in the two Inco- 
nel contact springs. 


Inconel was chosen because it, alone, 


could supply the needed combination 


of properties. Inconel fully retains its 
spring properties at elevated tempera- 
tures ... doesn’t rust .. . resists corro- 
sion ... withstands fatigue. 

Another reason for the choice of 
Inconel is its non-magnetic quality. 
For, while other metals become slightly 
magnetic after spot welding (and “pick” 
up small metal particles), Inconel is 
completely free of this troublesome 
tendency. 

Investigate Inconel and all the INCo 
Nickel Alloys when you want to pro- 
tect a promise of performance. If you’re 
building quality products, choose qual- 
ity metals. They add so little to total 
cost ...so much to dealer and customer 
satisfaction. THE INTERNATIONAL 
NICKEL COMPANY, INC., 67 Wall 
Street, New York 5, N. Y. 


NICKEL At ALLOYS 


MONEL* + “K” MONEL* ¢ “KR” MONEL* ¢ “R” MONEL* + “S’ MONEL* ¢ INCONEL* ¢ 
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TEMPERATURE ADJUSTMENT SHAFT 


INCONEL CONTACT SPRING 


INSULATING (TENSION UPWARD) 


INSULATING BUTTON ELEMENT 


INCONEL CONTACT SPRING 


CONTACT ACTUATING ELEMENT = (TENSION DOWNWARD) 


Cutaway view. By varying the length of the 
contact actuating element, you can set the 
“Posi-Trol”’ for extremely fine adjustments 
within a comparatively narrow heat range, or 
for coarser adjustments within a correspond- 
ingly broader range. 

“Posi-Trols” have been used to hold a flatiron 
soleplate temperature to a differential of less 
than 30° F.; a sterilizer to a differential of 6° F. 

Actual size of the“Posi-Trol’ isonly 3’x1"x 5". 


NICKEL ¢ “LL” NICKEL* « “Z” NICKEL* 
. U.S. Pat. Off. 
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QUICK DELIVERY 
RELAYS 


TIME DELAYS AND 
QUICK ACTING 

Hermetically sealed 

Oxygen-free contacts 


High pressure of inert 
gas cools and quenches 
the arc. 


Time delays up to 
40 seconds in all 
combinations of 
action. 


For Rectifier protec- 
tion in Broadcasting 
circuits. Delayed action in Motor circuits, etc. 


Rugged Steel Construction 
It’s got what it takes! 


Send now for New Catalog of Mercury Relays 
and complete line of Mercury Switches 


1 7.1 (ole) Baa. lemme 


BARE AND TINNED 
COPPER WIRES AND CABLES 


Flexo manufactures a complete line 
of uninsulated, extra flexible, copper 
cable and braid. Bunched or stranded 
copper wire and uninsulated bare and 
tinned, single strand copper wire; ac- 
cording to your specifications. Write 
for catalog, price list, and additional in- 
formation concerning your particular 
needs. 


FLEXO WIRE Co._ 


SYRACUSE 1, N.Y. 


eral Electric Company’s small motor division, having 
been associated with the small motor business for more 
than 16 years. Mr. Spoor is chairman of the NEMA 
Fractional Motor Sub-division. 


Recent appointments at Cutler-Hammer, Inc., Mil- 
waukee, include John L. Defandorf as general engi- 
neering supervisor over synchronous motor, valve con- 
trol, paper and printing equipment and other divisions 
and John M. Newman as general engineering super- 
visor over steel mill, machine tool, brakes and drum 
controller divisions. 


Product Designers, Chicago, appoint Walter F. 
Nessen as chief industrial designer. Prior to assuming 
this position, Mr. Nessen was associated with General 
Motors Corp., Budd Manufacturing Company, and 
Sears Roebuck Company. 


WALTER F. NESSEN NIKOLA TRBOJEVICH 


Nikola Trbojevich joins the engineering staff of 
Jack & Heintz, Inc., Cleveland. A native of Jugoslavia, 
he came to the United States in 1914. From 1915 to 
1920 he was an engineer with the Illinois Tool Works, 
Chicago ; from 1920 to date he has been’ an independent 
inventor and consulting engineer specializing in gear 
design. 


Recent appointments at Harvey-Wells Electronics, 
Inc., Southbridge, Mass., include Clifford A. Harvey, 
vice-president of the company, as director of engineer- 
ing, M. T. Hodges as chief engineer, and J.. Wake- 
field as assistant engineer. 


George R. Larsen has joined the Marion Electrical 
Instrument Company, Manchester, N. H., as develop- 
ment engineer. During the war Mr. Larsen was as- 
sociated with the Signal Corps Engineering Labora- 
tories, Fort Monmouth, N. J. 


Rheem Research Products, Inc., Baltimore, appoints 
Charles C. Martin as a vice-president. Previously 
Mr. Martin had been administrative manager and as- 
sistant director at the company’s research laboratories 
at Pasadena, Cal. 


Ralph B. Wilson has been appointed manager of 
manufacturing and engineering of the General Electric 
Company’s Electric Vacuum Cleaner Division, Bridge- 
port, Conn. The appointment follows the purchase by 
General Electric of the Electric Vacuum Cleaner Com- 
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MACHINED STEATITE 
FOR INTRICATE CERAMIC DESIGNS 








see! 


TURNING 





DRILLING 
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SLOTTING 
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Second Award February 13, 1943 


Third Award September 25, 1943 
Fourth Award May 27, 1948 
Fifth Award December 2, 1944 


F your equipment requires intricate or unusual Ceramic C E RAMI cs 


designs, we can furnish machined ALSIMAG Steatite parts. 
. cam ‘ - FOR ELECTRONIC AND ELECTRICAL USES 
Highly specialized equipment of our own design, as well as 
conventional machine tools, is used for turning, threading, 





drilling, slotting and other machine operations. Send us a Quality to Highest 


Known Standards 


Large Production 
Facilities 


AMERICAN LAVA CORPORATION Research and 
CHATTANOOGA 5, TENNESSEE Engineering 


sample or blueprint of your design. 


Collaboration 





43RD YEAR OF CERAMI 


in the re-adjustment to civilian markets, your product, in common 
with many others, may be in a highly competitive position. If your 
product requires springs—no matter what their application—much 
depends upon the quality of those springs. 


At Reliable we have adopted an almost infallible system of quality 
control, which assures uniformity within very close tolerances. Of 
course correct design, by your engineers or ours, or both, is fundamental. 
Of course selection of exactly suitable materials, with respect to metal- 
lurgical properties, and their reactions to corrosion, atmospheric 
changes, and electrical conductivity, is indispensable. Accurate heat 
treating and tempering are also essential. But once these factors 
have been determined, a production method that virtually rules 
out any considerable deviation from a uniform standard is all-impor- 
tant. Reliable’s quality control process is mathematically worked 
out to do this, and you may rely on the uniformity of Reliable springs. 


For precision springs, wire forms, and light stamp- 
ings—consult Reliable. Our small order department 
is well equipped to work with you on experimental 
springs. Catalog mailed on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. 


Cleveland 9, Ohle 


Representatives in Principal Cities 


YOU CAN RELY ON LEE LELEL 


Sy TALL 











pany. He joined the latter company in 1921 and in 
1931 was named executive vice-president. 


Dr. Howard Doolittle joins the engineering staff 
of Machlett Laboratories. Formerly a professor of 
physics at Trinity College, he was most recently on the 
staff of the Radiation Laboratories at Massachusetts 
Institute of Technology, where he was in charge of a 
group responsible for development of pulse generators 
for radar purposes. 


E. R. Nary now becomes assistant to vice-president 
at Westinghouse’s industrial electronics and X-ray di- 
visions at Baltimore. Previously, Mr. Nary was mana- 
ger of manufacturing for Baltimore divisions. He has 
been with the company for more than 30 years. 


Walter Widlar is now general manager of the Mec- 
Rad Division of Black Industries, Cleveland. Pre- 
viously, Mr. Widlar had been project engineer of that 
division. He has an extensive background in the 
design and development of ultrahigh frequency mobile 
broadcasting equipment. 


WALTER WIDLAR R. H. MECKLENBORG 


R. H. Mecklenborg resumes his supervisory status 
as instrumentation specialist on the engineering staff of 
the Automatic Temperature Control Company, Inc., 
Philadelphia, after serving in the Signal Corps. 


The post of project engineer at Bendix Home Ap- 
pliances, Inc., South Bend, has been assumed by Carl 
O. Penn. Previously, Mr. Penn was associated with 
the Indiana Ordnance Works, Charlestown, and Hoover 
Company, North Canton, Ohio. 


INDUSTRIAL BRIEFS 


Phillips Control Corp., Chicago, expands by en- 
tering the relay field. It-has bought design, manufac- 
turing and selling rights to extensive line of relays 
formerly made by G-M Laboratories, Inc., Chicago. 
Controlling interest in the Phillips company has been 
purchased by John E. Mossman, vice-president. Mr. 
Mossman is co-founder and former vice-president of 
C. P. Clare & Company, Boston. 


Organization of the Sherman Industrial Electron- 


ics Company, Belleville, N. J., was recently announced. 
Specializing in industrial electronic heating equipment, 
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MADISON-KIPP 
DIE CASTINGS 


THe savings offered in die casting 


small parts in large quantities is often 
more spectacular than is generally 
realized . .. Madison-Kipp has specializ- 
ed in producing zinc and aluminum 
die castings by the millions. If you 
are projecting a heavy production 
schedule, you may be able to benefit 
substantially by using Kipp die castings 
for the small as well as the large parts. 


MADISON-KIPP 
CORPORATION 


214 WAUBESA STREET 
MADISON 4, WISCONSIN, U.S.A. 
Sole Agents in England: Wm. Coulthard & Co., Ltd., Carlisle 
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STAN -TEST 
IGNITION COILS 


Non-Vibrator 
Type 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 
20 years of ignition-engineering ex- 
perience — without charge. Write 
at once to 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG. CO. 
226 S. MORGAN ST. CHICAGO 7, ILL. 


a lal 


IGNITION SYSTEMS 


the company is headed by V. W. Sherman, formerly 
manager, industrial electronics division, Federal Tele- 
phone and Radio Corp., Newark, N. J. Chief engineer 
is N. Carver, formerly senior engineer of Federal Tele- 
phone’s industrial electronics division. — 


Schelm Brothers, Inc., Last Peoria, Ill., have taken 
over manufacture of air cooling units, low temperature 
cabinets, furnace blowers and attic fans from the Hall 
Manufacturing Company, Cedar Rapids, lowa. Early 
production of freezing cabinets is scheduled. 


Production facilities of the recently merged Seely 
Instrument Company, Inc., and Aeronautical Manu- 
facturing Corp. have been combined in one plant at 
Niagara Falls, N. Y. An enlarged quality control de- 
partment has been set up. 


Sylvania Electric Products’ Radio Tube Division 
has resumed civilian operation at its Johnstown, Pa., 
plant. 


\. William Haydon has recently organized the A. W. 
Haydon Company as a manufacturing subsidiary to 
the Haydon Engineering Company which was or- 
ganized last vear for design and development work in 
the field of electrical devices. Both companies are lo- 
cated in Waterbury, Conn. Mr. Haydon was a co- 
founder of the Haydon Manufacturing Company, Inc., 
of Forestville, Conn., but last year this company was 
sold to the General Time Instruments Corp. There is 
no connection between the Haydon Manufacturing Com- 
pany and the two other companies with which Mr. 
Haydon is now connected. 


Lion Fastener, Inc. have started full scale produc- 
tion at a new factory at Honeoye Falls, N. Y. This 
company was organized recently to purchase the Aero 
Division of Talon, Inc., Meadville, Pa. The Lion 
fastener had extensive wartime applications in the avia- 
tion industry. 


The Caswell-Runyan Company, Huntington, Ind., 
previously a wholly-owned subsidiary of International 
Detrola Corp., now becomes an operating division of 
that organization. 


Precision Paper Tube Company, Chicago, is open- 
ing a new branch plant at Bridgeport, Conn. 


Machine tool manufacturing interest of Interna- 
tional Detrola Corp., Detroit, has been sold to the 
Gisholt Machine Company, Madison, Wis. The sale 
excludes the equipment, lands and building of Detrola’s 
Elkhart, Ind., plant. 


Hallicrafters Company, Chicago, announces new 
line of aircraft radio equipment. Three units of the new 
line are planned for immediate production. 


Construction of new Los Angeles plant of Hurley 
Machine Division, Electric Household Utilities 
Corp., Chicago, is under way. New plant is to produce 
Thor “automagic” washers and other appliances. Some 
170,000 sq. ft. of manufacturing space will be provided. 
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; Time-proved Design! Widest Range of Sizes! 
if You get these advantages: (1) Ohmite experience with 
countless rheostat applications. (2) Service-proved 
Ohmite features that assure permanently smooth, close 
‘i control. (3) Extensive range of sizes and types for easy, 
economical selection of the best unit for ever 
application. Y Send for Catalog 
There are ten wattage sizes ranging from 25to 1000 2nd Engineering 
- watts—from 1%" diameter to 12” diameter—in uni- Manval No. 40 
e form or tapered winding—in single or tandem units— Write on company 
le in regular or special designs. Stock models from 25 to — =e 
2 : elpful guide in the 
's 500 watts, in many resistance values. selection and ap- 
“Consult Ohmite engineers on your rheostat control plication of rheo- 
problem. stats, resistors, tap 
switches, chokes 
W OHMITE MANUFACTURING COMPANY and attenvators, 
W 4805 FLOURNOY STREET, CHICAGO 44, U.S.A. 
7 
; | Ge Right with OH MI I — 
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Designers and builders of small 


motors. 


Ask US. to talk over with you 
specifications of the special motors you 
would like to use. 


I] ed ‘ hI b ‘ * I ag ai 
HEINZE ELECTRIC COMPANY 
« - 7 r I 4 PI - 7 ~ 


LOWELL, MASS. 











Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


Py EP Peas oMolding 7A 


AND MANUFACTURING COMPAN 
333 NORTH WHIPPLE STREET + CHICAGO 12 








New plant is under construction by the Myler Plas- 
tics Corp. at Plainville, Conn., for high speed auto- 
matic production of cold mold plastics articles. Pro- 
duction is to start in March. 


Formation of Perfect-Line Manufacturing Corp., 
Hicksville, N. Y., is announced. Output will comprise 
line of electrical equipment and specialties, including 
“Perfectaire” exhaust fans. Head of company is Alfred 
Robbins, president and chief engineer, formerly mem- 
ber of engineering staff of the Burndy Engineering 
Company, New York City. 


Meyercord Company, Chicago, has reactivated its 
technical consultation service covering decalcomania 
production and research. Service will be available 
through Meyercord branch offices in 30 cities. 


Lamp division of General Electric Company 
moves its tube development laboratory from Nela Park, 
Cleveland, to the electronics department of the com- 
pany at Buffalo, N. Y. 


Celanese Corp. of America, New York City, is es- 
tablishing a new plant at Belvidere, N. J., for produc- 
tion of plastics and related products. Included in the 
products to be made there is the new Celanese plastic 
“Forticel.”” Expenditure of more than $10,000,000 is 
contemplated. 


Electronic Laboratories, Inc., Indianapolis, Ind., 
has added a wood products division at Harbor Springs, 
Mich., for the production of radio cabinets and special 
wood parts for the firm’s ElecToy division. 


Ansley Radio Corp. will now be located at 41 St. 
Joes Avenue, Trenton, N. J. 


General Electric Company purchases a 58,000- 
sq ft factory in Allentown, Pa., from the Reconstruction 
Finance Corp. for the manufacture of electric appliances. 


Price Brothers Company, Frederick, Md., now oper- 
ates as a corporation under the name “Price Electric 
Corp.” There is no change in ownership, management 
or key personnel. 


Hydro-Power, Inc. selects Springfield, Ohio, as site 
for new factory, the first unit to have a total floor space 
of 36,000 sq ft. Production of pumps, valves and con- 
trols is scheduled to start in February. 


General Instrument Corp., Elizabeth, N. J., has 
purchased the F. W. Sickles Company, Chicopee, 
Mass. The latter company which manufactures radio 
frequency coils and permeability tuning devices, will 
operate as a subsidiary of General Instrument. 


T. J. Scofield, formerly chief development engineer 
for the Sparks-Withington Company, Jackson, Mich., 
has left that company to devote his entire time to The 
Sco Products, Inc., a company originally organized 
some years ago as The Sco Electrical Products, Inc. 
Headquarters of the new company will also be in 
Jackson, and it will specialize in the manufacture of 
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\ : : Wire. (2) 
: Switchboard 
Rockbestos ae Wire. /) Z 


; : « y-Dielectr# ; 
7 @ - Pp Rockbesto AVC. Motor 
ire. 


125 Standard Permanently Insulated Rockbestos Research will work on special construc- 


Rockbestos Wires, Cables and Cords tions where standards won’t meet the requirements. 
: Phone, wire or write for complete information, wire 


to Select Your Requirements From engineering assistance or samples to nearest district 


, flice or: 
To protect your product from wire-failures, the ° ~ °"* pocksestos PRODUCTS CORPORATION 


simplest formula is to avoid all trouble starters by 820 Nicoll Street, New Haven 4, Conn. 

wire-planning and using wire that meets every per- 

formance requirement. = 
Typical insulation destroying factors in service that A 400. WIRE— 

can not always be avoided are high ambient tempera- NEW ROCKBESTOS FIREWALL CONSTRUCTION 

tures, aging and ozone oxidation, moisture, alkalies, Rockbestos High Temperature Wire — with a maximum 


. . operating temperature of 400°F.— designed for jet-propelled 
solvents, overloads, cracking caused by vibration and plane applications, circuits to hot-wing de-icers, fire detectors 


abrasion, fungus, oil, grease and corrosive fumes. and extinguishers, and air heating units where baking 


Whether your product is entirely new or a rede- temperatures destroy ordinary insulation. Under continuous 
Operation at rated temperature it retains its original dielectric 


signed pre-war item, you ll find that permanently strength and resistance to flame, and progressively improves in 
insulated wires, cables and cords provide performance its resistance to moisture and abrasion. Now available for 


protection that cuts wire-failures, service calls and other severe applications. Write for information and samples. 
factory returns to practically zero. 
Rockbestos permanently insulated wires, 


cables and cords are available in 125 stan- ROCK BESTOS RESEARCH 
dard constructions...all resistant to heat, ar 
flame, moisture, cold, oil, grease and other aan Solves Difficult Wiring Problems 


destructive elements. SSI §=NEW YORK, BUFFALO, CLEVELAND, LOS ANGELES, PITTSBURGH, 
SEQ «= CHICAGO, ST. LOUIS, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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From the product designer 
through to final assembly and 
use in the field, the Eby Spring 
Binding Post line offers top 


service based on dependability. 


The spring binding post offers 
unique advantages that can't 


be duplicated: 


1. No screw cap to tighten or 


come loose with vibration. 


Constant, even pressure on 
the wire at all times in all 


positions 


Easy one-hand feeding of 


wire into the post. 
Telecel Citta lal: ee 
life springs. 


Complete range of sizes, 
stem lengths, and accesso- 


ries for every application. 


Replace with Eby Spring Bind- 
ing Posts—Write today. 


EBY 


INCORPORATED 


18 W.CHELTEN AVE. 
PHILADELPHIA 44, PA. 


relay controls, jacks, plugs and other radio components. 
Mr. Scofield will be president and general manager, and 
will, for the present, act as the engineer in charge of 
development. 


Eureka Vacuum Cleaner Company, Detroit, an- 


nounces net income for fiscal year ended July 31, 1945, 
at $374,509 after taxes. 


H. O. Canfield Company, Bridgeport, Conn., has 
opened a design engineering service covering special re- 
quirements in the field of rubber and synthetic rubber 
products. 


Egmont Arens, industrial designer, New York City, 
has opened a research and product development labora- 
tory in low pressure molding of plastics products. 


Assets of the Hycar Chemical Company, Akron, 
Ohio, have been acquired by the B. F. Goodrich 
Chemical Company, Cleveland, Ohio. All of Hycar’s 
synthetic rubber products will now be handled by the 
Goodrich organization. 


A new plant for processing of plastics is being estab- 
lished by the B. F. Goodrich Company, Akron, Ohio. 
It will be located near Marietta, Ohio, and will represent 
an expenditure of some $4,000,000. Goodrich has also 
started construction of a new research center between 
Akron, Ohio, and Cleveland, Ohio. Plans call for five 
separate buildings, including a three-story main research 
laboratory. 


Acquisition of the M. B. Suydam Company by the 
Pittsburgh Plate Glass Company, both of Pittsburgh, 
has been announced. The acquired company will op- 
erate as M. B. Suydam Division specializing in metal 
finishing and wire-coating paints. Pittsburgh Plate 
Glass has also announced construction of a $1,750,000 
paint plant at Springdale, Pa. Output will include 
enamels and synthetic resins. 


Monsanto Chemical Company’s Plastics Division, 
Springfield, Mass., is contemplating large scale output 
of Lustron, polystyrene molding compound. 


Production of two new postwar Frigidaire products, 
a 7-cu ft refrigerator and an electric range, is under 
way at General Motors Corp.’s Dayton factories. 


Increased manufacturing facilities are provided at the 
new location of the Precision Welder and Machine 
Company. New plant, containing 25,000 sq ft of floor 
space, will be located at 138 East McMicken Avenue, 
Cincinnati. 


Merger of Rustless Iron and Steel Corp., Balti- 
more, Md., and American Rolling Mill Company, 
Middletown, Ohio, has been approved by stockholders 
of both corporations. 


J. W. Fiske Iron Works, New York City, acquires 
the lighting fixture business of the Smyser Royer 
Company, York, Pa., as well as other lines made by the 
latter. 
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The cost of electrical contacts is perhaps the most 
insignificant of all electrical parts costs. Yet, there 
is probably no part in any electrical product that could as easily cause 
a device to be rated “‘second best”’. 
OUR ENGINEERS 
ARE YOUR ENGINEERS... 
You are invited to send a model of 


your product or proposed products 
to our laboratory for tests neces- The FANSTEEL ELECTRICAL CONTACTS ENGINEER’S HAND- 


sary to recommend or design the BOOK, the most authentic book on today’s electrical contacts, contact 
contacts that will serve your product metallurgy, check charts, application guides, etc. is yours for the asking 


best. This service has proven most ‘ 
helpful to many leading electrical Write for your copy today. 


manufacturers. Do not hesitate to 


use this service. - A N S T £ % | METALLURGICAL CORPORATION 
NORTH CHICAGO, ILL. 
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Years of Fansteel research on countless electrical contact problems enable 
our engineers to specify or design whatever type of contacts will best meet 
the electrical and mechanical requirements of your product. 





LOOKACKO 


for the solution of your 


Conventional Types or Specials... 


Hundreds of switch problems are being solved 
the ACRO way because the ACRO-SNAP en- 
gineering design with its patented beryllium 
ROLLING SPRING permits countless variations in 
shapes and sizes. With the ACRO, you can design 
for greater COMPACTNESS and longer life. Mount 
them vertically, horizontally, or at any angle— 
singly or in multiples. Pressure ranges from 
2 GRAMS to 1% Ibs. Open blade, button, leaf 
bracket or fully enclosed types. Ratings: 10 and 
15 amps. at 125 volts A.C. Circuits: single pole, 
normally open, normally closed and double 
throw. Send us details of your problem now if 
you want better switch performance with prompt 
service. 


tia Le ieee eee 


1317 SUPERIOR AVENUE, CLEVELAND 14, OHIO 


Panelyte division of St. Regis Paper Company has 
started a $2,000,000 expansion program at its Trenton, 
N. J., plant. The major function of the new plant will 
be to meet expected increased demand for panelyte 
molded and. fabricated parts. 


Plaskon Division of Libbey-Owens-Ford Glass 

| Company, Toledo, Ohio, is projecting a $5,000,000 

construction program. Scheduled are new synthetic 

resin manufacturing units and other buildings adjacent 
to the existing Plaskon Research Laboratory. 


TRADE ASSOCIATIONS AND 
TECHNICAL SOCIETIES 


NEMA’s Fan Section Launches 
Nationwide Educational Campaign 

| . An educational campaign on the use and functions 
of electric fans has been instituted by the Fan Section 
of the National Electrical Manufacturers Association. 
The wide field of use to which electric fans can be put 
in homes, offices and industrial plants will be stressed. 
A nationwide information service will be opened. 


ASME Machine Design Group Plans Meeting 
The recently organized Machine Design Group of the 
American Society of Mechanical Engineers (see page 
118, January 1946 issue of ELEcTRICAL MANUFACTUR- 
| ING) is planning a machine design session at the forth- 
coming semi-annual ASME meeting in Detroit next 
June. Consideration is also being given to joint sessions 
| with other professional divisions, it is announced. 
Following is the full roster of committees appointed 
tc carry into early effect the plan of the group for fur- 
thering interest in machine design : 
The executive committee of the group is headed by 
J. F. Downie Smith, head, engineering department, re- 
search division, United Shoe Machinery Corp., 
Beverly, Mass. B. P. Graves, director of design, Brown 


B. P. GRAVES J. F. DOWNIE SMITH 


& Sharpe Manufacturing Company, will act as secre- 
tary of the group. Other members of the executive com- 
mittee are: L. F. Henninger, works manager, Cincin- 
nati Milling Machine Company; George F. Norden- 
holt, editor, Product Engineering; and Colin Car- 
| michael, associate editor, Machine Design. 
| Harold Carlson, chief engineer, Lee Spring Company, 
| Brooklyn, heads the committee on papers. By-laws for 
' the group are being prepared by a committee composed 
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With more machines and processes on the planning boards, or in model stage, 
now than at any previous time in industrial history, alert designers are utiliz- 
ing the implement of automatic control as a means for assuring a marketable 
product against stiff competition. Inherent advantages of Time Controls, such 
as simplicity of installation, ease of adjustment and accuracy, have been recog- 
nized and specified for thousands of applications which require precise control 
for duration and sequence of related electrically-actuated functions. In the 
specialized business of Time Control manufacturing for industry since the 
infancy of the art, ATC has been aware of its responsibility — supplying in 
all cases equipment which could stand the gaff and be relied on to do the 
intended job. Gadgets, as well as quality compromised to price, have never 
had a part in ATC design. This policy, which has gained widespread respect, 
is reflected throughout the entire standard line of ATC Timers. Systems, 
designed to meet special requirements, coordinate any number of consecutive 
or overlapping operations and are engineered by a staff with the widest expe- 
rience available in this field. Investigate ATT Time Controls for your most 
simple or complex control job on your ra:cuines or processes. Confidences 
respected, of course. Write for data or see your Sweet’s Product Design File. 
AUTOMATIC TEMPERATURE CONTROL CO., Inc. © Logan St. & Germantown Ave. e Philadelphia 44, Pa. 
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*“Designed-in” Time Controls 
. . the trend 


Wherever one or more electrically 
operated devices must function in 
accurate relation to each other — for 
both duration and sequence—Timers 
can, in most cases, do the controlling 
job most accurately and efficiently. 
Complete panels, built to specified 
space limitations on machines or 
processes, may be comprised of inter- 
wired Timers, relays, push buttons, 
circuit breakers, switches, indicator 
lights, etc.—delivered as a unit pack- 
age by ATC, ready for simple in- 
stallation and hook-up to one clearly 
marked terminal block. ATC has sup- 
plied thousands of such systems to 
complete satisfaction of users. 
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© COMPLETE STANDARD LINE ® SYSTEMS FOR SPECIAL REQUIREMENTS © 


TIMERS ADD PRODUCTION AND PROFIT 
TO MACHINE AND PROCESS OPERATIONS 
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Silver Soldered 


Connections in 


LECTROHM 
RESISTORS 


is another Plus Value 


Here again—as in firing, winding, and 
rating—Lectrohm has devised a special 
process of silver soldering all connections 
(not by torch method of brazing) to as- 
sure perfect electrical bond always. This 
special method of silver soldering means 
added dependability and service life—be- 
cause, the silver soldered connection is 
not subjected to remelting, oxidization 
and other weakening conditions when vit- 
reous enamel is fired. You know you re- 
ceive the ultimate in dependable service 
life, accurate rating and solid integral 
units when you use Lectrohm Resistors. 
The Lectrohm Line is complete with every 
style and capacity you may need—write 
for complete data. 


SES Cee RI OM = 


eo we - ee ee 


5123 West 25th St., Cicero 50, Ill. 
Division of The National Lock Washer Co. 


Newark, N. J. 


i a 
MINIM wit WITH TV MMIATURE 


FOR COMPLETE SPECIFICATIONS AND APPLICATIONS 
WRITE FOR OUR BULLETIN EM-26 


MINIATURE exe B EUS Lee 


KEENE NEW HAMPSHIRE, U 








of Thomas F. Githens, mechanical engineer, Cleveland 
Twist Drill Company; Paul W. Keppler, development 
engineer, Foxboro Company ; and Frank J. Oliver, edi- 
tor, ELECTRICAL MANUFACTURING. 


Canadian Section SPI Holds Conference 

First plastics conference since V-J day will be held 
by the Canadian Section of the Society of the Plastics 
Industry at the General Brock Hotel, Niagara Falls, 
Ontario, February 6 and 7. It will be the fourth annual 
conference of the section. 

The two-day meeting will be featured by discussions 
of new molding equipment and other types of ma- 
chinery, developments in production techniques, and in 
new materials and their applications. A report on the 
German plastics industry will be given. Headquarters 
of the section are at 212 King St., W., Toronto 1. 


Industrial X-Ray Society Plans Symposium 

Featuring the three-day convention of the American 
Industrial Radium and X-Ray Society, Chicago, at 
Cleveland February 6-7-8, will be a full day symposium 
on February 8 on “Ultrahigh Voltage and High ‘Speed 
Radiography,” Committee E-7 of the 
American Society for Testing Materials. 

Technical sessions scheduled for the convention call 
for presentation of papers on a variety of subjects. 
Tentatively scheduled are papers on: Device and method 
of quantitative analysis by X-ray diffraction; influence 
of inherent filtration of the X-ray tube in industrial 
radiography and fluoroscopy; and on the correlation 
between zyglo and X-ray inspection of castings. 


sponsored by 


Metals Society Awards Announced 

Convention of the American Society for Metals, to be 
held in conjunction with the 27th National Metal Con- 
gress and Exposition at Cleveland, February 4-8, will 
be marked by four important awards for achievement 
in the metal field. 

The ASM Medal for the Advancement of Research 
will go to Gerard Swope, president of General Electric 
Company from 1922 to 1939, and from 1942 to 1944. 
The society’s Gold Medal will be awarded to Earle ( 
Smith, chief metallurgist, Republic Steel Corp., Cleve- 
land. To Robert S. Archer, metallurgical assistant to 
the vice-president of Climax Molybdenum Company, 
New York, will be presented the 1945 Sauveur Achieve- 
ment Award. 

The 1945 Howe Medal for the best paper presented 
before the ASM and published during the past year in 
the society’s transactions will be awarded to Dara P. 


AIEE Winter Convention 


A report on the scheduled sessions of the Win- 
ter Convention of the American Institute of 
Electrical Engineers, January’21-25, inclusive, at 
the Engineering Societies Building, New York 
City, appears on page 116 of this issue. In the 
same section appears a summary of the program 
of the 1946 Winter Technical Meeting and Radio 
Engineering Show of the Institute of Radio 
Engineers, January 23 to 26, inclusive, Hotel 
Astor, New York City. 
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INDUSTRY NATURALLY LOOKS TO p E, \ " - 


FOR A VARIETY OF TYPES OF TRACING REPRODUCTIONS 


PEASE ‘‘22-W"' Continuous 


Blueprinting and Processing 


Machine produces finished 
Blueprints at 20 feet per 
minute. Pease ‘'22-Z"' (not 
illustrated) has a speed of 
30 feet per minute or more. 
Made in 42-inch and 54- 
inch sizes. 


PEASE “K”’ Wet Direct 
Process Developing 
Attachment bolts se- 
curely to the top of 
the Printer and ap- 
plies developer to the prints 
ee which are exposed, dried 
- and delivered in the same 
manner as Blueprints. 
















ee 


PEASE “J” Dry 
Direct Process De- 
veloping Unit is a table style, ammo- 
nia fume machine for developing the 
prints after exposure in any printer. 
It is continuous in operation and has 
two developing speeds, 4 feet and 8 
feet per minute. Made in 42 inch and 
54 inch sizes. 















PEASE “22-W" Continuous Blueprinting and Processing Machines, 
or any other Pease Printers, are BASIC equipment for modern 
tracing reproduction departments . . . They produce low cost, high 
quality Blueprints in volume . . . Further, they also produce Blueline 
Prints, Brownprints and Brownline Prints. 


WHITEPRINTS (Dry Direct Process) are exposed in the Pease Printers 
and rapidly developed in the Pease “J” Dry Direct Process Devel- 
oping Machine. 

WET DIRECT PROCESS PRINTS are exposed in the Pease Printers and 
efficiently developed in the Pease “K” Attachment which bolts 
securely to the top of the Printer and becomes an integral part of 
the continuous equipment. 


Fill in the coupon below and mail it today! 


TRE €. F. PEASE CO eres 


2605 WEST IRVING PARK ROAD. « CHICAGO 18, ILLINOIS 
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8601 EPWORTH BLVD. 


Toon of man-hours .. . 
were saved through the use of ARCO Rubber- 


and dollars 


Insulated Clips and Clamps for securing wiring 
assemblies on the nation's greatest warplanes, 
combat vehicles and tanks. 

You too can cut costs on wire assemblies 
in your products with ARCO Rubber- 
insulated Clips and Clamps . . . and assure 
longer life and greater operating efficiency 
for your products. Made of Steel, Aluminum or 
Brass, in any quantity, any size, in any shape. 


Send Us Your Blueprint or 
Drawing and Advise Requirements 


NTT UVUAT AM 1S) MD 


DETROIT 4, MICHIGAN 





Antia, Stewart G. Fletcher and Morris Cohen for the 
paper entitled “Structural Changes During the Temper- 
ing of High Carbon Steel.” 


RMA Transmitter Section to Meet 


Spring meeting of the Transmitter Section, Engi- 
neering Department, Radio Manufacturers Association 
will be held on April 29 and 30 at the Perin-Harris 
Hotel, Harrisburg, Pa. Technical Sessions as well as 
committee meetings are scheduled. Virgil M. Graham, 
P. O. Box 750, Williamsport, Pa., associate director 
of the engineering department, is in charge of the meet- 
ing. 

Other recent activities of the RMA Engineering 
Department include a recommendation by the Receiver 
Section executive committee that FM receiver dials be 
marked with wavelength or megacycle designations 
rather than with FCC channel-numbers. This recom- 
mendation was made, the committee stated, purely from 
an engineering point of view. It is at variance with 
the opinion of a majority of set manufacturers who, in 
replying to an RMA poll, indicated preference-for the 
channel-number marking. Results of the poll, and the 
recommendation of the engineering committee, will be 
considered for further action at an early meeting of the 
executive committee of RMA’s Set Division. 


Pressed Metal Group to Expand 
Technical, Research Program 

Expansion of the activities of its National Technical 
Committee and National Research Committee is an- 
nounced by the Pressed Metal Institute, Cleveland. 
Plans for 1946 contemplate intensified activity in sev- 
eral directions, particularly in relation to postwar prob- 
lems. It is expected that some of the results of the 
research and technical projects will be made available 
in published form for the institute’s members. 

Although no national meetings are scheduled for 
1946, a full program of district meetings will be held 
in the nine districts in which the institute is organized. 
A substantial increase in membership, amounting to 
50 per cent, is reported for 1945. 


Chicago Technical Groups Sponsor Expositions 

Under aegis of the Chicago Section of the American 
Chemical Society, this year’s National Chemical Ex- 
position will be held at the Chicago Coliséum during 
September 10-14, inclusive. 

Registration at the exposition is expected to top the 
21,000 figure of the previous exposition of the society. 
Wartime developments in chemical and related products 
will be featured at the exposition. Details are available 
from the Chicago Section, ACS, 1513 South Wabash 
Ave., Chicago 5. 

Another exposition sponsored by Chicago’s technical 
groups will be the production show of the Chicago 
Technical Societies Council on March 20-22, inclusive, 
at the Stevens Hotel. The council, representing 46 
engineering and scientific societies, among them the 
AIEE, IRE, IES, ASME and ASRE, has a combined 
membership of more than 17,000. The show will cover 
wartime advances in materials, control instruments, as 
well as in production tools and factory equipment. 
The council is located at 53 W. Jackson Blvd., Chi- 
cago 4. 


ELECTRICAL MANUFACTURING 








with WESTONS ON ALL PRODUCTION 


TEST-STANDS AND INSPECTION EQUIPMENT! 


With the race for markets in full swing, electrical manufacturers are 
eliminating costly production bottlenecks by providing uniform depend- 
ability in testing procedure all along the line. From the inspection of 
purchased components right through to final product inspection, they 
insure accurate testing by using instruments they can trust. 

And it’s easy to insure measurement dependability at every step, 
because there are WESTONS for every testing need . . . including types 
for all special test-stand requirements, as well as a broad line of multi- 
range, multi-purpose test instruments. These compact, multi-purpose 
testers often afford new simplicity and economies in testing procedure, 
while assuring the dependability for which WESTONS are renowned. 

Literature describing the complete line of WESTON panel and test 
instruments is freely offered . . . Weston Electrical Instrument Corpora- 
tion, 582Frelinghuysen Avenue, Newark 5, New Jersey. 
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‘Technical Literature in Review 


MANUFACTURERS’ BULLETINS AND CATALOGS 
STANDARDS AND SPECIFICATIONS 


Dry Electrolytic Capacitors 

Well-rounded presentation of technical data on dry 
electrolytic capacitors is made available in a 24-page 
Several types are described in detail, including 
specifications tables, charts, diagrams, and illustrations. 
\dded is a listing of special television capacitors. A 
section gives test data for measuring capacitor charac- 
teristics. P. R. Mallory & Company, Inc., Indianapolis 
6, Ind. 


catal rg. 


Plastics Data 

Another of the many excellent bulletins on _ plastics 
properties being published by fabricators and customs 
molders is available in this 44-page handbook. There 
is a concise introduction to the fundamental properties 
oi the primary commercial plastics and synthetic resins, 
including some of the newer materials; a description of 
various molding methods ; and a section on design prin- 
ciples. Typical plastics parts and customs molds are 
illustrated. Tables of properties are provided. The 
Watertown Manufacturing Co., Watertown, Conn. 


Protective Finishes 

Several lines of special finishes developed for appli- 
ances, machine tools and other lines are briefly described 
in the four-page folder. Special compounds for cable 
insulation and for treatment of aluminum and mag- 
nesium are also described. Interchemical Corp., Fin- 
ishes Division, 350 Fifth Ave., New York 1. 


Name-Plate Design 

Over 4500 different shapes and sizes of name plates 
for which stock dies are available are reproduced in full 
size silhouette in a 98-page spiral-bound book, “Designs 
for Name Plates.” This offers an excellent source of 
guidance for the designer. Added to this material are 
dimension-tables of machine screws and es- 
cutcheon pins, as well as die data. Etching Company 
of America, 1520 Montana St., Chicago 14. 


useful 


Crystals 

Crystals used for various types of communication 
equipment, and for special purposes such as supersonic 
applications, are decribed in an eight-page bulletin. 
Typical models are illustrated and characteristics listed. 
Several photographs show some. of the manufacturing 
and research background. Crystal Research Labora- 
tories, Inc., 29 Allyn, Hartford 3, Conn. 


Cable Assembly 

Engineering and production of cable and wire assem- 
hlies to specifications and for a wide range of applica- 
tions are described in a 28-page illustrated catalog. In 
addition to illustrations of production facilities, the cata- 
log provides engineering data on such items as bonding 
jumpers, battery cable assemblies, and cambric tape 


264 


insulation. Several reference charts are an added fea- 
ture. Whitaker Cable Corp., 1309 Burlington Ave.. 
Kansas City 16, Mo. 


Electrical Data Chart 

A useful four-page folder, opening into a large chart. 
provides some 600 conversion factors and formulas com- 
monly used by electrical engineers. This chart is alpha- 
betically indexed and is suited for wall mounting, as well 
as for loose-leaf filing. 


Also included in the folder 
(Bulletin 4508) are tables of mensuration conversion 
factors, temperature conversion factors, and a compila- 
tion of definitions of basic units. I-T-E Circuit Breaker 
Company, 19th & Hamilton Sts., Philadelphia 30. 


Magnetic Metals 

Available source of information on various metals and 
alloys for communications and electronic equipment is 
provided in a 47-page technical data catalog. The five 
sections of the catalog discuss magnetic metals and al- 
loys; electrode, filament and contact metals; sealing 
metals ; joining materials ; and heat-resistant alloy The 
catalog is profusely illustrated and provides many 
graphs and tables of properties and applications. West- 
inghouse Electric Corp., P.O. Box 868, Pittsburgh 30. 


Thermosetting Molding Materials 

Factors influencing the selection of thermosetting 
molding materials are described in a 36-page booklet. 
This booklet is designed to cover the same subject 
matter as a technical film sponsored by the same manu- 
facturers. Condensed, but complete discussion is pro- 
vided on the mechanical, electrical and other properties 
of the plastics materials. Bakelite Corp., Unit of 
Carbide and Carbon Corp., 30 East 42nd St., New 
York 17. 


Ball Bearings 

A comprehensive line of ball and roller bearings is 
cataloged in a 16-page bulletin (No. 21). Cross sec- 
tion drawings, illustrations, and dimension tables are 


included. The Gwilliam Company, 360 Furman St., 
Brooklyn, N. Y. 


Clutches 

Four-page bulletin gives ratings and dimensional 
data on line of spring-loaded clutches, over-center 
clutches and other types for general industrial use. 
Typical units are illustrated and sectional drawings 
are provided. Rockford Clutch Division, Borg-Warner 
Corp., Rockford, III. 


Cathode-Ray Oscillograph 

Four-page bulletin provides general description and 
application data covering a general-purpose cathode-ray 
oscillograph (Type 208-B). The same manufacturer 
has also issued two technical data bulletins describing 
cathode-ray tube Types 5RP for high voltage use, and 
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WHAT IS A SOLAR 
PRECISION CASTING? 


ANY METAL ANY SHAPE 


The Solar precision casting 
process is anewly developed method 
of producing, to close tolerances, 
small intricate parts formerly 
machined. Castings are made by 
accurately forming a pattern of an 
expendable material, surrounding it 
with a fluid ceramic, and heating 
the mold to harden the ceramic and 
vaporize or burn away the pattern. 
This leaves a perfectly formed cav- 
ity of glass-smooth ceramic, into 
which the molten metal is injected. 


The Solar process produces preci- 
sion castings of practically any 
metal, in very intricate shapes, with 
such a smooth finish and to such 
close tolerances that machining is 
eliminated or greatly reduced. 
Furthermore,,even the hardest of 
metals, which cannot be machined, 
can be precision cast. 
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It required 59 separate operations—including cutting, forging, 
milling, brazing, drilling, and broaching—to assemble and form 
this small radar part from bar stock. Yet this part was precision 
cast by Solar to such close tolerances that 54 out of the 59 opera- 
tions were eliminated! In addition, the electrical and physical 
characteristics of the part were improved. 


This is but one of many instances in which Solar precision 
castings have produced a better product at a lower cost. Solar 
can cast most difficult shapes to precision tolerances in practically 
any metal that can be melted. Millions of such castings have already 
proved their value to industry by reducing or eliminating machin- 
ing and allowing wider freedom of design. 


Solar is equipped to cast one or a million pieces to closely held 
physical and metallurgical standards. Solar Engineers have had as 
many as twelve years’ experience in precision casting. They will 
be pleased to study the application of precision casting to your 
product. Send full information to our Engineering Research De- 
partment for recommendations and quotation. 


SOLALE 
PRECISION CASTINGS, Inc. 


A Subsidiary of 
Solar Aircraft Company 


1808 Grand Ave. 


Des Moines 5, lowa 


$59 








930 ae rere 
Reduce Cost of Building Coils 


Wide range of speeds: slow, 
fast, forward inching, and 
freely idle for backing up 
turns. 


HUTA 


Tel-tale counter assists in 
winding coils of like num- 
ber of turns, requires no 
resetting, insures accurate 
count. 


Head-and tailstock spindles 
are hardened and ground. 
Perfect alignment on cen- 
ters provides for a wide 
variety of windings between 
flanges, split forms, and 
work holding fixtures. 


Available in several sizes 
and styles for small as well 
as very large coils. 


E. R. SEIFERT, Inc. 


202-204 South Beech St. Syracuse, N. Y. 


H illiard Centrifugal Clutches and Couplings have a mini- 
mum number of parts and a wide range of adjustment. 
They are ideal for high speed dual drives, automatic en- 
gagement on internal combus- 
tion engine drives, starting high 
inertia drives, and many other 


4, wrire TOPAY. 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request 
Featuring our complete line of Indus- 
trial Clutches and Couplings —- Over- 
Running — Single Revolution — Friction 
-Centrifugal-Overload Release — Slip 


POC ean. 


106 WEST 4TH ST a Lew eed 


—E REVOLUTION LIP OVER-RUNNING FRICTION OVERLOAD RELEASE 


os 


Type 5SPI, a two-beam tube with independent gun and 
deflection plate structures. Allen B. DuMont Labora- 
tories, Inc., 2 Main Ave., Passaic, N. J. 


| Aluminum Alloys 


A new general-purpose aluminum alloy is detailed in 
an eight-page illustrated catalog. Comprehensive tables 
of mechanical and physical properties are provided. The 
National Smelting Company, 6700 Grant Ave., Cleve- 
land 5. 


Fractional-HP Motors 

Catalog sheet gives classifications on several types of 
fractional-horsepower motors. Data are provided on 
capacitor induction, shaded pole and synchronous mo- 
tors. Eastern Air Devices, Inc., 130 Flatbush Ave., 
Brooklyn 17. 


Copper-Oxide Rectifiers 

A complete line of copper-oxide rectifiers and con- 
trols designed for various d-c requirements in plating 
or anodizing work is described in a 28-page catalog. 
Different units are illustrated and specification as well 
as application data are given in detail. General Electric 
Company, Schenectady 5, N. Y. 


Gear Pump 


One-page technical data sheet (No. 101) describes a 
high pressure gear pump for general-purpose industrial 
use. The sheet provides a cross-sectional installation 
drawing, performance figures and performance charts. 
Pesco Products Company, Division Borg-Warner, 11610 
Euclid Ave., Cleveland. 


Hydraulic Equipment 

Four-page folder describes line of solenoid valves, 
motor-operated metering pumps, selector valves and re- 
mote control units for hydraulic systems. The equip- 
ment described finds application in machine tools, air- 
craft, etc. Adel Precision Products Corp., 10777 Van 
Owen St., Burbank, Cal. 


Flexible Power Shafting 
Basic design of flexible power shafting for applica- 
tions requiring both heavy and medium torsional trans- 


| mission of power are described in an eight-page illus- 


trated booklet. Performance curves and other per- 
formance data are provided. Lear, Inc., 110 Ionia Ave., 
N. W., Grand Rapids 2, Mich. 


| Magnetic Relays 


Several technical data bulletins are made available 
with descriptive information on a-c magnetic relays 
(Bulletin 550), d-c magnetic relays (510), reverse cur- 
rent contactors (530), d-c voltage regulators (540), and 
low voltage control accessories (500). The bulletins 
provide illustrations of various items, dimension draw- 
ings, and tables of characteristics. R-B-M Manufac- 


| turing Company, Division of Essex Wire Corporation, 


Logansport, Ind. 


Vacuum Switches 
Four-page bulletin (ETX-1) describes three vacuum 
switches for general radio and industrial-switching 


| applications. The bulletin tabulates characteristics, pro- 
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UTTER SIMPLICITY, MASTERFULLY DEVELOPED 


.. « the Gast Vacuum Pumps (to 28 in.), Compressors (to 30 lbs.), and Air Motors (to 1 b.p.) 


Gast design shows what can be done 
by working WITH principles instead 
of settling one design problem by 
creating two new ones. And Gast 
manufacturing exemplifies the old tru- 
ism about doing one thing well. 


The result is a line of rightly-priced, 
service-free vacuum pumps, com- 
pressors and air motors of the kind 
manufacturers appreciate having as 
original equipment on their machines, 
and users like to find there. 


If you do not use air power but 
COULD, to better advantage, or if you 
already use air power, Gast, surely, will 
prove to be your better selection from 
both the original cost and the perform- 
ance-and-maintenance standpoints, as 
it has for increasing scores of makers of 
a wide variety of machines and equip- 
ment. Avail yourself of Gast applica- 
tion experience, have Gast simplicity 
and faithful performance working for 
you ever after!) GAST MANUFAC- 
TURING CORPORATION. 135 ] 
Hinkley St., Benton Harbor, Mich. 
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Supplying Air to Industrial Oil Burner 


Vanes: 
. self-adjusting . 


gal force holds them 


They “wor cylinder Sool: 

work without oil odor 
matic shaft seal: no 
packing, no leaking, 
no adjusting. 


. Continu- 
— non- -pulsating 
flow. .. More air per 









Self-seating 


springless. Centrifu- 


ENGINEERING TEST OFFER 
—So You Can SEE IF YOU'RE 
MISSING SOMETHING! 


Simply write our Engineering Depart- 
ment and explain the operation you 
think air might handle, or describe the 
job air is already doing for you. Our 
Engineering Department will study 
your problem, select or design a Gast 
unit to do the specified work at less 
cost or at greater efficiency or both. 
Then, without cost or obligation, the 
recommended unit 

will be shipped to 

you for your per- 

formance tests. 


pound of weight, 


oi 





A 


more air oe horse- 
power. . . Forced- 
air cooling: eine. 






_ GET THIS IDEA-CATALOG © 


It not only tells how Gasts are built and all about 
them, but suggests uses that may not have occured 
to you. Write for it; no charge or obligation! 


economy, no hot- 
Auto- 






RY. 


o TAL 


VACUUM PUMPS: a COMPRESSORS: AIR MOTORS 


Views tance ona Labeling Machine 


















SELENIUM CORPORATION 
ee taate: 


1719 WEST PICO BOULEVARD 
LOS ANGELES 15, CALIFORNIA 


EXPORT DIVISION: FRAZAR & HANSEN 
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vides illustrations, aud dimensional drawings. General 
Electric Company, Electronics Dept., Schenectady 5, 


N. Y. 


Rectifiers 

Selenium and copper-oxide rectifiers, as well as pho- 
toelectric cells, are listed in a four-page bulletin. Sev- 
eral models in each line are illustrated, and condensed 
technical data provided. Bradley Laboratories, Inc.. 
S2 Meadow St., New Haven, Conn. 


Ballasts 

Catalog listing of an extensive line of ballasts for 
fluorescent lighting is provided in a four-page bulletin 
(No. 611-01). Listings include power factor, circuit 
voltages and other data. American Transformer Com- 
pany, 178 Emmet, Newark 5, N, J. 


Wartime Research 

The background story of a number of important re- 
search developments in materials, components, testing 
instruments, etc., connected with the production of vital- 
ly needed communications equipment, is told in an 
interesting 32-page booklet. ““We Did it This Way”, 
published by Western Electric Company, 195 Broadway. 


New York 7. 


Protected Motor 

A four-page bulletin (SL-300-2) provides detailed 
description, including cutaway view and application 
pictures, of a 2 to 15-hp a-c motor developed for use in 
locations where exposure to dust or moisture is encoun- 
tered. Crocker Wheeler Electric Manufacturing Com- 
pany, Division Joshua Hendy Iron Works, Ampere, 


N. J. 


Electric Temperature Control 

An eight-page bulletin describes an electric unit de- 
vised for temperature control systems. Wiring and in- 
stallation diagrams are included, and design elements of 
the control unit are shown in an open-view illustration. 
Barber-Colman Company, Rockford, III. 


Neoprene Bulletins 

Discontinued during the war, technical data bulletins, 
titled “‘Neoprene Notebook,” are now again being pub- 
lished at regular intervals. These bulletins contain in- 
formation specifically aimed at design problems. E. I. 
du Pont de Nemours & Company, Inc., Wilmington 98, 
Del. 


Miniature Ball Bearings 

3all bearings with outside diameters ranging down 
to 1.1 mm (0,043 in) are listed in an eight-page catalog 
(No. 5). Some 200 types and sizes are covered. Two 
of the series listed are made to conform to international 
standards. A metric conversion table is a useful feature. 


Landis & Gyr, Inc., 104 Fifth Ave., New York 11. 


Air Cylinders 

Fabricated air cylinders, featuring specially designed 
mounting, and suitable for 200-lb pressures, are de- 
scribed in a four-page bulletin (A-103). Mounting 
diagrams and dimension data are provided. Miller Mo- 
tor Company, 4027-33 N. Kedzie Ave., Chicago 18. 
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Aluminum, Magnesium and Stainless Steel. 


This precision fabricated assem- 
bly demonstrates COLGATE'’S spe- 
cialized ‘‘know-how,"’ engineering 
ingenuity, and complete facilities 
for working with the light metals. 
Simple as it looks, the end use of 
this assembly necessitated the cre- 
ation of positive tooling in order 
to attain the exact interchange- 
ability required, as well as over- 
come the problems concerned with 
stamping, forming and welding 
operations — all of which were 
solved before mass production was 
started. This was accomplished by 
continuous ‘‘Engineered Service” 
conferences resulting in the saving 
of time, money and materials and 
the delivery of a quality product 
on time. 


From the rough-idea stage to 
final assembly, COLGATE can help 
solve your problem of developing 
new products, improving old ones, 
substituting light metals for other 
materials. COLGATE can supply 


COLGATE 
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the “*know-how" for special parts 
fabrication and assembly and in 
essence give you additional plant 
facilities without investment. 
COLGATE’S specialized experi- 
ence, complete and centralized fa- 
cilities, latest mass-production as- 
sembly techniques all contribute to 
meet your exacting specifications 
and delivery dates. Where blue- 
prints are already prepared we will 
fabricate and assemble parts to 
your specifications. 


Let COLGATE show you how 
these sales-creating product fea- 
tures — light weight, increased 
strength, durability, added beauty 
and improved performance can 
make light metals a desirable sub- 
stitute for heavier materials. Learn 
how COLGATE'’S “‘Engineered Ser- 
vice’, facilities and skills can 
help make your product faster, bet- 
ter, more economically. Your in- 
quiry is invited, prompt attention 
and complete confidence assured. 


us Ms 





COLGATE has a variety of hydrau- 
lic presses ranging from 10 to 750 
ton capacity and mechanical 
presses from 22 to 200 tons ca- 
pacity. Complete and centralized 
facilities for— 


STAMPING WELDING 
FORMING FINISHING 
DRAWING ASSEMBLING 
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TOP QUALITY 
AT LOW COST! 


DRAKE patents 
plus modern high 
speed methods and 
machinery go a long 
way toward achiev- 
ing the traditional 
excellence and econ- 
omy of our prod- 
ucts. It should pay 
you in better per- 
formance and lower 
costs to specify 
DRAKE for all of 
the Socket and 
Jewel light assem- 
blies you need. Ask 
for prices and the 
newest Drake Cata- 
log. 


CEE et leet 


1713 W. HUBBARD ST., CHICAGO 22, ILL 


IN-RES-CO resistors are low cost, quality units of compact 
design. Modern production facilities assure immediate 
delivery in quantity. Rigid quality control guarantees uni- 
form high quality and fine performance. All IN-RES-CO 
units are easily mounted—many can be stacked—and 
mounting space requirements are minimum. Included are 
hermetically sealed and fungus-proof designs for airborne 
and er installations. The low unit cost of IN-RES-CO 
components can importantly 
influence final costs in your 
product. Investigate today. 
TYPE P4 is o light compoct resistor 


of high gccuracy 1” tong x 9/16” 
dia., max res 1 Megohm, | watt 


ee 
RESISTORS CO. 


25 AMITY STREET, LITTLE FALLS, N. J 
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Plastics Dials 

Interesting design consideration involved in the use 
of various plastics, including fluorescent types, in the 
production of instrument dials, calibrated scales, name 
plates, or permanently attached wiring diagrams are dis- 


cussed in a 24-page illustrated brochure. G. Felsenthal 
& Sons, 4100-4118 W. Grand Ave., Chicago 51. 


Industrial X-Ray Equipment 

Several models of X-ray equipment for industrial 
applications are described in an illustrated 14-page book- 
let. Design features and operating specifications are 
listed, and applications charts are included. North 
American Philips Company, Inc., 100 E. 42nd St., New 
York 17. 


Capacitors 

Four-page bulletin lists specifications and gives de- 
tails on a line of silver electrode ceramic capacitors. 
Electrical Reactance Corp., Franklinville, N. Y. 


Plastics Design 

Details of a plastics technical design service provided 
by the manufacturer of a number of plastics materials 
are described in a booklet entitled “Ten Heads Are Bet- 


~ ter Than One.” Monsanto Chemical Company, Plastics 


Division, Springfield 2, Mass. 


Transformers 

Sixteen-page catalog (No. 1045) gives ratings and 
dimensions for an extensive line of transformers and 
reactors. A two-page spread provides a useful selector 
chart. Hudson American Corp., 25 W. 43 St., New 
York 18. 


Manganese Alloys 

A revised technical data bulletin (No. A-942) lists 
engineering properties and applications of a manganese 
base alloy (No. 772) which features a high temperature 
coefficient of expansion, high electrical resistivity, and 


low thermal eonductivity. W. M. Chace Company, 
1600 Beard Ave., Detroit 9. 


Wire Wound Resistors 

A looseleaf catalog provides technical data sheets 
on several grades of wire wound resistors. Illustrations, 
cross section diagrams and tables of specifications are 
included. Davis Electric Company, Cape Girardeau, 
Mo. 


Standard Motors 

Condensed catalog (3a/16) presents specifications 
and other descriptive data on standard motors and 
generators rated from % to 200 hp. Illustrations are 
used to show typical applications in various types of 


industrial equipment. Star Electric Motor Company, 
218 Bloomfield Ave., Bloomfield, N. J. 


Testing Equipment 

Testing machinery for various production and lab- 
oratory purposes is catalogued in a 70-page book 
(bulletin 161). Equipment is fully illustrated, gen- 
eral specifications and methods of use are given in 
detail. Baldwin’ Southwark Division, The Baldwin 
Locomotive Works, Paschall P. O., Philadelphia 42. 
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: Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 


THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 
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UMBERALL 


Bench Hand TOGGLE PRESS 
for Numbering, Marking and Stamping 
THE MOST VERSATILE PRESS FOR ANY TOOL ROOM 


This press exerts a high pressure up to 10 tons. Seven 14” 
characters, or 14- Y¥g” characters can 
be sunk into mild steel; more charac- 
ters into softer material. Any of our 
Numbering Machines or Type Hold- 
ers can be used in this press. Other 
attachments available, such as: Cut off 
shears, which cuts off strips 1/16” 

thick; a Wire cut 
off up to 1%” 
thick steel wire. 
Punch and die on 
Numbering Ma- 
chine for making tags 
with hole. All these tools 
quickly interchangeable. 

Frame’s total height 14”. 

Space between frame head 

and top of table, adjust- 

ment down 314”. Size of 
table: 4” wide x 6” deep. 

Bench space required: 11” 

oe a 


Write for Bulletin EM97 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12, N. Y. 


Model 97 


JONES 300 SERIES 
PLUGS AND SOCKETS 


A high quality line of small 
Plugs and Sockets adaptable to a 
thousand uses. All Plugs and 
Sockets are Polarized. ‘’Knife- 
switch” Socket contacts are of 
phosphor bronze, cadmium 
plated. BarType Plug contacts 
are of brass, silver plated, with a 
cross section of 5/32” by 3/64”. 
Insulation is of BM120 molded 
Bakelite. Caps are of metal with 
formed fibre linings. Made in 2 to 
33 contacts. Although designed 
for 45 volts at 5 amperes, these 
Plugs and Sockets can be used at 
considerably higher ratings where 
circuit characteristics permit. 


P.306-CCT 


S-306-AB 


For complete information write today for catalog 
No. 14 showing the Jones line of Electrical Con- 
necting Devices—Plugs, Sockets,Terminal Strips. 


TM EMO amen Dene 


2460 W.GEORGE ST. . CHICAGO 18 


Radio Components 

Specifications sheets are available describing several 
components for radio and electronic use. Parts de- 
scribed include a midget double-end lug; an interme- 
diate-frequency inductor slug tuned; an all-set terminal 
board ; and a midget single lug. Cambridge Thermionic 
Corp., 445 Concord Ave., Cambridge 38, Mass. 


Fractional-Horsepower Clutches 

Technical data bulletins (Nos. 145, 154B and 171) 
give design principles and operating characteristics of 
over-running clutches and single-revolution clutches for 
fractional-horsepower use. Application information 1s 
included. The Hilliard Corp., 102 W. 4th St., Elmira, 
Ne. 


Vulcanized Fibre 

Spiral-bound 80-page handbook presents engineering 
data on the production, standard grades, physical and 
electrical properties, and typical applications of vulcan 
ized fibre. The handbook also presents similar data on 
laminated phenolic materials made by the same manu- 
facturer. A section deals with accepted practices of 
fabricating both these materials. Photographs illus- 
trate typical applications. Spaulding Fibre Company, 
Inc., 310 Wheeler St., Tonawanda, N. Y. 


Thermocouple Data 

An information packed 32-page technical data manual 
(S2-6) provides guidance to the selection of thermo- 
couples and related equipment. Specifications are given 
on various types of thermocouples, thermocouple wire, 
connectors, insulators, protecting tubes, etc. There are 
several useful tables such as a temperature conversion 
table. Wheelco Instruments Company, 847 W. Har- 
rison, Chicago 7. 


Non-Ferrous Castings 

Bronze, aluminum and brass castings are treated in 
a 24-page bulletin. Typical castings are illustrated and 
there is a good deal of valuable tabulated information on 
mechanical properties, performance, composition, as well 
as background data on heat treating processes, casting 
techniques, and inspection methods. Central Pattern and 
Foundry Co., 3737 S. Sacramento Ave., Chicago 32. 


STANDARDS and SPECIFICATIONS 


ASTM Electrical Insulating Standards 

More than 75 widely used specifications and test 
methods covering electrical insulating materials and 
related products are compiled in their latest form in 
the 560-page 1945-46 edition prepared by the American 
Society for Testing Materials, Committee D-9 on Elec- 
trical Insulating Materials. Data relating to certain 
plastics, rubber, textiles and paper products are in- 
cluded. A detailed subject index is provided. The 
book is obtainable from ASTM headquarters, 260 S. 
Broad St., Philadelphia 2, at $3.25 per copy. 


Magnetic Particle Testing 

Eight technical papers covering a symposium on the 
application of the ASTM Methods of Magnetic Par- 
ticle Testing and Inspection (A272 and A275) have 
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MODEL 120...A New DeJUR Miniature Meter . . . precision instrument 
for more permanent accuracy in small panel space. Conforms to forthcom- 
ing JAN-1-6 specification . . . self-contained up to 1 ampere and 150 volts. 
D.C. or A.C. (rectifier) . . . external shunts or multipliers . . . in a wide 
variety of ranges. 


ALNICO MAGNETS... highest grade . . . provide stability and quick 
response under high torque, with increased protection against magnetic 
fields. . 


Compact, Trouble-Free Modern Design 


VOLTMETERS 


AMMETERS... 
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EXTERNAL PIVOTS... insure maximum accuracy . . . reduce pointer- 
rocking, side friction between jewels and pivots, and wear on bearing 
surfaces. 

EXTRA-TIGHT SEALING... . completely waterproof . . . in addition, 
rubber gasket seals flange to panel. Model 120 is particularly adapted for 
water-proof equipment. 

For full information on DeJUR Miniatures 
and special applications, write 


DeJUR-AMSCO CORPORATION, Long Island City 1, N.Y. 


Internal Pivot 
(Not’ Used by DeJUR) 


External Pivot 
(As Used by DeJUR) 


- POTENTIOMETERS 








“Universal” Coils (cross-wind or lattice-type) 
for Radio Receivers, produced at rates 2 to 3 


Tt tM leet ae Al eT ie) 


2, 3, or 4 coil-sections of like specifications are wound 
simultaneously, to the strictest of requirements, on 
the Universal No. 84 Winding Machine. 


Plant records show unusual output of coils per day 
per operator. 


Automatic stopping. Highly accurate wire-turn counter 
stops machine at completion of coil group. 


Uniform winding. ‘‘Gainer mechanism’”’ positively places 
wire turns in any required location. 


Quick change-over. Sensitive ‘‘Strap-type’”’ tensions with 
calibration feature provide accurate tensionizing of 
wires from No. 19 to No. 42. Wire guide holders are 
readily adjustable for different coil positions. 


Durability. Simplicity of design and rugged construc- 
tion result in long life. Many No. 84 machines being 
used today by radio equipment manufacturers have 
been in service since 1930. 


Layer-wound coils, cotton insulated or 
non-insulated — Bulletin 96-103 


Gutter-wound coils for heavy duty — 
Bulletin 98 


Spool-wound coils without insulation 
between layers — Bulletin 102 


Paper-insulated coils — Bulletins 104 
and 105 


TS TLL ea 


P.O. Box 1605, Providence 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 


| been made available in an 130-page book, by the Amer- 


ican Society for Testing Materials. The symposium 
was originally sponsored by the society’s Philadelphia 
District. Papers and discussions reprinted in this book 
cover considerations of specifications and procedure, 
applications, equipment, and other factors. The text 
of the methods is also included. Copies of the book are 
obtainable from ASTM headquarters in Philadelphia 
at $1.25 each. 


| Electric Are-Welding Standards 


Complete set of new standards for electric arc-weld- 


| ing machines and electrodes (Publication No. 45-105, 


September 1945) has been issued by the National 
Electrical Manufacturers Association. These stand- 


| ards represent latest revisions developed by NEMA’s 


Electric Welding Section, and reflect the best practice 
in the industry, as determined through consultation 
with manufacturers, users, engineering societies, and 
other authorities. The standards apply to d-c arc-weld- 
ing generators, motor generators, and dynamotors; 
welding circuit control panels; a-c arc-welding genera- 
tors, motor generators, and transformers; and rectifier 
arc-welding equipment. 

A completely new standard introduced is one for 
transformer arc-welders below 200 amp. These are 
lesignated as limited-input type, transformer arc-weld- 
‘ts. This new standard is developed to apply to welders 
served by single-phase lines of limited capacity supplying 
farm or small communities, expected to be an important 
»ostwar development. Complete definition covering 
erms used in the standards are included. Copies of 
the new publication, No. 45-106, are available from 
YEMA’s headquarters, 155 E. 44th St., New York 17, 


it 75 cents each. 


\rmy-Navy Electronic Standards 

A new list of standard specifications has been issued 
yy the Army-Navy Electronic and Electrical Standards 
\gency, 12 Broad St., Red Bank, N. J., identified as 
\ESA list 100, Issue 2, to Signal Corps Tentative 
Specification 71-4902. This replaces List 100 Issue 1 
lated September 1945. Covered are specifications on 
hatteries, cables, capacitors, dynamotors, electrical in- 
licating instruments, electron tubes, and other com- 
ponents and equipment. 


FASTER and BETTER 
WIRE STRIPPING 

in 1946 with 

SPEEDCRAFT 

WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing a . users 
over a period o con- 
= secutive years. 
Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO., i eiveiona” onic 
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WE CAN 
TALK ABOUT 


Ydar 


AND THE PART 


PLAYED BY.-- CISHOLT BALANCERS * 


Now the facts about radar, silent weapon of World War II are no longer a 
secret. Nor is the special Gisholt Balancing Machine designed specifically 







Through radar’s electronic eye, a Navy man sights his ‘'target” through 
a radar scope. Land areas appear white; water, black, on radar screen. 







to balance one of the vital assemblies of radar equipment. Machine and 
close-up of parts are shown at left. 


This assembly, involving one member which may be in any inclined 
position, is rotated at 1200 r.p.m.; yet the entire assembly must be in 
balance for all positions of inclination. What appears to be a very com- 
plicated balancing problem was made extremely simple by Gisholt engi- 
neering. Providing direct indication, and employing correction units 
which assured precision balance, the Gisholt Balancer did it so easily that 
unskilled operators could handle the job. 


This is another example of Gisholt’s unquestioned leadership in the field 
of balancing—and of Gisholt’s ability to answer any balancing problem 
with the utmost speed and precision. 


* Using Westinghouse dynamic balancer components. 


GISHOLT MACHINE COMPANY 


1119 E. Washington Ave. * Madison 3, Wis. 





Look Ahead ... Keep Ahead... with Gisholt 
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LIGHTEST OF ALL STRUCTURAL METALS 





There’s fresh new sales appeal for products of mag- 


nesium! They have just the kind of modern features 


everybody looks for nowadays. Magnesium gives 


be 
them /ightness unmatched by other common metals 
... a lift that makes them move in more ways than 
one! Yes, magnesium moves merchandise. And in 


the factory it speeds production, too. Foundrymen, 











die casters, mill operators, manufacturers—they 
know magnesium can save them time and labor and 


power. Easy to handle, easy to work, it’s doing just 


that in many a modern plant. New applications that 
make the most of magnesium are hitting the market 
with the combined impact of these advantages. . . 


in sales ... in production. 


MOVE 40 He Alte... Te qo | 


MACHINING MAGNESIUM is commonly done at the maximum speeds 
of modern machine tools. Magnesium permits heavier depths of cut and 
higher rates of feed. Cutting tools stand up exceptionally well, too, and 
there’s an additional saving in the power needed to remove a given 
quantity of magnesium by machining. 


WELDING by all common methods is widely used in the manufacture of 
magnesium products of many types. Modern manufacturers are following 
well developed processes in joining magnesium by gas, arc, spot, and 
flash welding. The welding method employed on each specific product is 
governed by the type of joint and by service considerations. 


FORMING operations with magnesium produce deep drawn parts of 
many kinds. Cylindrical cups, for example, are commonly drawn to a 
depth of 14 times their diameter in a single draw by this hot forming 
method. This reduction in number of draws greatly decreases tool costs 
and manufacturing time. 


HANDLING of parts and products is materially lightened wherever mag- 
nesium is used as a production metal. There’s a notable lessening of 


fatigue and a corresponding economy in manpower in many a manu- 
facturing operation with lightweight magnesium. These factors can add 


hy) haat 


up to increased production volume and reduced costs. 


MAGNESIUM DIVISION © THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York + Boston « Philadelphia « Washington « Cleveland + Detroit « Chicago « St. Louis 
Houston + San Francisco «+ los Angeles «+ Seattle 





Pat'd & 
Pats. Pend. 


The “Baby” 
of the QuiiO family 


Reg. U. S. Pat. Off. 


Tiniest member of the “Unbrako” family, the “Unbrako” Self Locking Socket 
Set Screw with Knurled Point is so small you can hardly see it. Yet, in that 
small size, are all the outstanding qualities that have come to be expected of 
products bearing the “Unbrako” name — strength, accuracy and absolute de- 
pendability. And the Knurled point makes it a Self-locker by resisting all 
attempts of vibration to shake it loose because the knurls dig-in and hold tight. 
Even so, it can easily be backed-out with a wrench and used over and over. 
In sizes for the special requirements of the small electrical and radio manufac- 
turing industries: from #0 to 1/2” — full range of lengths. Write today for 
the “Unbrako” Catalog. 


Knurling of Socket 
Screws originated with 
“Unbrako” years ago. 


STANDARD PRESSED STEEL CO. 


| JENKINTOWN, PENNA. BOX 594 
BRANCHES: BOSTON e CHICAGO e DETROIT e INDIANAPOLIS e ST. LOUIS e SAN FRANCISCO 
OVER 40 YEARS IN BUSINESS 
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/ ‘HE use of Eaton Permanent Mold Gray 
Iron Castings can give your products 


outstanding quality. In many cases Permanent 
Mold Gray Iron Castings provide for worth- 
while production economies. 


The patented Eaton process produces Per- 
manent Mold Gray Iron Castings with a fine- 
grained homogeneous structure, providing 
absolute freedom from porosity, and insuring 
free machinability. This process easily handles 
complex cored designs, as well as simple 


shapes, providing an accuracy and uniformity 


which hold machining costs to a minimum. 
Perhaps the best recommendation for Eaton 
Permanent Mold Gray Iron Castings is the 
fact that millions have been used by the 
automotive, refrigeration, and home appliance 
industries in the production of critical parts. 

There is undoubtedly a part in your product 
which could be made better, and perhaps at 
lower cost, from Permanent Mold Gray Iron. 

A copy of the illustrated booklet “The Eaton 
Permanent Mold Process will be gladly 
mailed upon request. 


N 


f\ | 


| 
© 1946. EATON MFG. «| 
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THE EATON PERMANENT MOLD MACHINE IS A 
SYMBOL OF THE QUALITY OF GRAY IRON CASTINGS 
PRODUCED BY THE PERMANENT MOLD PROCESS. 





....YOU BENEFIT 


from the Experience and Techniques 
that Produced This Molded Rotor 


PRODUCT IMPROVEMENT through the proper use 
of plastics is a specialty with our organization. In 
producing the molded rotor shown above, difficult 
service requirements were met by combining plas- 
tics and metals. This called for molding techniques 
that can be applied advantageously to many prod- 
ucts intended for peacetime use. 

During the war years, plastics had to justify 
selection through superior performance in 


service. Molding experience and skills devel- 


REG.U.S.PAT.OFF 


oped and improved during that period are now 
available to you through Plastic Manufacturers. 
If you seek product betterment, we may be able 
to help you. We have the latest equipment for in- 
jection, transfer and compression molding. Our 
production is varied, from simple molded parts, 
produced in volume on high-speed injection presses 
to intricate assemblies, transfer molded with 
inserts. For information on our plastics serv- 


ices, write for Folder File EM 2. 


PLASTIC MANUFACTURERS 


INCORPORATED 
STAMFORD, CONNECTICUT 
MOLD MAKING * INJECTION & TRANSFER MOLDING * COMPLETE ASSEMBLY 


Representatives: DETROIT 2— 805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA-—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal 
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What's the ratio between 
draftsmen and print needs? 


Do you know the exact relationship between the number 
of draftsmen you employ and the volume of black line 
prints you need? The Bruning BW System provides care- 
ful analysis of your print needs—based on 17 years of 
experience by Bruning field engineers. You are sure of 
a careful preliminary survey. 





You Get These Six Major 


1.A versatile, simple method for making black 
prints directly from tracings. 


2.17 years’ experience in analyzing printmaking ne 


3. A complete line of materials, 
green-tinted stock, thin an 
red or brown line prints, 
ment original tracings an 

pencil lines on tracings. 


d BW Film for intensif 


CHARLES 


Since 1897 
NEW YORK CHICAGO 
Atlanta Boston Detroit 
Kansas City Milwaukee Newark 
St. Louis San Francisco Seattle 
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including white and 
d heavyweight stock, black, 
BW Transparents to supple- 
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hibeneteges With the BRUNING B 


4. A complete line of printing and developing m 
to fit every requirement. 

5. A continuing service ata 
thing for the engineer an 
equipment. Buying a 
“one time sale.” ae 

6. Continuing research and development ! 


eds. 


ying 


tomer’s interest. 


BRUNING COMPANY, INC. 


LOS ANGELES 


Name 
Houston Company 
Pittsburgh Street 
City State 





U NEED TO KNOW 


CHANGING 


LINE PRINTS? 






Should | buy just a 
machine . . . or a service? 











When you buy a BW machine for making Bruning 
Black Line Prints, you are buying much more than 
just “equipment.” Because Bruning sells a complete 
line of engineering and drafting supplies, Bruning 
salesmen have a continuing interest in you as a cus- 
tomer. Their advice on making and using BW Prints 
is therefore constantly available. 




















# 


( 

\ 
How can ! provide fer peak loads 
without over-buying on equipment? 





The Bruning BW System provides a line of printing 
and developing equipment so complete that you are 
sure of getting the right machine for your needs. This 
Bruning Model 41 BW Printer-Developer, for example, 
is especially designed to provide ample volume for 
medium print users—but costs much less than a high- 
volume machine. 







WwW SYSTEM 


achines 







_ because Bruning sells every- 
d draftsman, not just BW 
BW machine is, therefore, not a 








n the cus- 












CHARLES BRUNING COMPANY, INC. | 
4710-12 Montrose Avenue, Chicago 41, Illinois 
Gentlemen: I want to know more about the Bruning 
BW System—and why it offers me more for the 
" money. Please send illustrated literature. 








e@ Prevent Overheating and Burnouts 
e@ Reduce Costly Repairs and Replacements 
e Keep equipment operating 


Burnouts of electrical equipment such as motors, transformers, 
solenoids are costly. It means production delays, and money 
wasting repairs and replacements. Yet, you can safeguard most 
types of equipment against overheating and burning out with 
Klixon Protectors. 


Built in as an inherent part of the apparatus, inexpensive Klixon 
Protectors follow the temperature rise and “open” the circuit 
should temperature reach the danger point. When the equipment 
cools to safety, the protector “‘closes’’ the circuit automatically or 
waits for manual reset according to which type of protector has 
been selected. And the best part of Klixon protection is that it 
protects the apparatus year after year opening the circuit should 
dangerous overheating occur. Yet, harmless momentary over- 
loads do not cause nuisance tripouts. 


Specify Klixon Protectors in your equipment. They'll prevent 
burnouts, reduce repairs and replacements. Available in many 
sizes and ratings. Write for information today. 


SPENCER THERMOSTAT COMPANY 


102 Forest Street, Attleboro, Mass. 


KLIXON SAFEGUARDS SUCH 
EQUIPMENT AS... 


ADJUSTABLE 
TRANSFORMERS 
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Any “Bugs” in your Product? 


if there are, you don’t have to send out 
“feelers” to see if we'll help you out. Ex- 
terminating the “bugs” in new products is 
a job that Continental’s Plastics Division 
is often called on—always glad to do. 


Bank on it—our staff of engineers, de- 
signers, researchers, is well-equipped to 
untie your knottiest problem. Long years 
of experience in working out new products 
for some of America’s best-known manu- 
facturers has given them the necessary 
plastic “know-how.” 





The insect alongside shows several ex- 
amples of Continental’s plastic magic. His 
body is made of flashlight lenses . . . the 
feet are fishing lures . . . the wings are acid 
baffles . . . the claws are coffee maker 
handles . . . the head is a distributor and 
coil part. 


But the list is endless. Set all the plastic 


items we make on paper and they’d fill 
this page. Best thing about it, each new 


day brings a new use. Perhaps plastics 
and Continental’s plastic engineers 
can help you. improve or develop your 
product. Why not drop us a line? 


Tune in: ““ContineNntTAL CeLesrity Cius”’ 
every week over coast-to-coast CBS Network 


OTHER CONTINENTAL PRODUCTS: Metal Con- (Reena i ae 


tainers + Fibre Drums + Paper Cups + Crown 


Cc d Cork Products + Machi d es 
cia or : ucts ac inery an ‘i EA ETRY : 
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FOR OVER 80 YEARS, Gair has been a major contrib- 
utor to the art of packaging. Many of the great indus- 
tries of America and the world have turned to Gair 


to solve their packaging problems. Many an obscure 


product has achieved international distribution due 


to the ingenious packaging ideas of Gair — from the 
; cracker barrel and hoop skirt era to frozen foods. 
The principles of packaging that are meeting with 
rigid war-time standards will be utilized in packag- 
ing everything from pencils to plow shares. Send your 


present and postwar packaging problems to Gair. 


Appealing, appetizing designs will sell the 
product. This Sunshine Fancy ASSORTMENT 
is printed in full color right on Gair Patent 
coated paper board. Another famous Gair 
design and product. Write for Printers’ Ink 
article by Egmont Arens industrial designer 
in which this Package appears. 


SAVE 


WRITE FOR BOOKLET “FASHIONS IN CARTONS" PAPER 


ROBERT GAIR COMPANY, INC., NEW YORK @ GAIR COMPANY CANADA LIMITED, TORONTO 


Folding Cartons © Box Boords e Fibre and Corrugated Shipping Containers 
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IWustration of Stratopax relay used with a machine 
control unit ready for plug-in connection (left) and with 
cover removed before gas filling and sealing (right). 


Contactor ready for Stratopaxing before covering. Wrap around mount 
eC mee MMe Ce 
binding post terminals meet specifications for unit 


Two typical Stratopax enclosures showing fill tube protectors, glass sea! terminals and 
variations of design and mounting to meet requirements. 
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Here are the advantages when yas 


The science of Stratopax is the sealing of 
electrical devices in metal enclosures in an inert pressurized 
gas atmosphere. Stratopax, a service of Cook Electric Company 
available to all manufacturers of electrical devices and com- 
ponents, is the modern concept of the hermetic ’seal, with new 
and greatly improved techniques in sealing, inert gas filling 
and tightness testing. 


Here are the five basic features of Stratopax 


. PREVENTS CORROSION resulting from atmospheric changes, chemi- 
cal conditions and fungus, by the use of specially compounded 
inert Nithelon gas. 


. PREVENTS EXPLOSION where gas and dust atmospheres are present. 


. PREVENTS ARCING AND BREAKDOWN in high altitudes for air- 
craft applications. 


. ADDS TO LIFE OF INSTRUMENT by permitting maximum service 
from contact points and through improved heat dissipation. 


. PREVENTS TAMPERING with factory adjusted equipment, and pros 
vides easy replacement if necessary. 


. RELAXATION OF SPECIFICATIONS and consideration of discon- 
tinuance of plating metal parts, insulation of coil windings, complete 
removal of coil winding wrappings, moisture and fungus proofing, 
design features for appearance only, and numerous other factors 
that become superfluous when Stratopax is used. 


While the packing and sealing of instruments 
may at first seem relatively simple, the steps involved in 
Stratopaxing already existing equipment are, however, more 
complex. How Cook engineers adapt existent equipment to 
Stratopax with consideration of present mounting and space 
limitations, and the steps taken in preparation of Stratopax 
are completely described in the Cook Stratopax Engineering 
Report. Fully illustrated, it explains thoroughly the need for, 
and features of, Stratopax techniques used in filling, sealing, 
testing and selection of gases. A request on your letterhead will 
bring you a copy immediately. 


A service of the Stratopax Division of 
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What’s Your Potential 
in this Volume Market? 


i requires no crystal gazing to predict that the production 
of electric washing machines should shatter al] records in 
1946! (The recent Fact Finders Survey sponsored by Printers’ 
Ink indicates a ready-to-buy demand for washing machines 
in excess of 6 million units! ) 

Here certainly is a market you'll be gunning for if the 
materials or components you make have a place in the pic- 
ture. You can tell. whether they do by checking the specifi- 
cations of the new Thor Automagic Washer, here listed. 

Clothes washers represent just one of 1400 different types 
of machines, appliances and equipment—al] electrically oper- 
ated—which are engineered and designed by the readers of 
ELECTRICAL MANUFACTURING. 

All electrical products are not million unit items. But in 
the aggregate, they add up to a 
mighty formidable market for any 
and all of the things that go into 
product making—materials, metals, 
electrical and mechanical parts, 
equipment, finishes, etc. 

Better check your ELECTRICAL 
MANUFACTURING program for 
°46 to make sure that it measures up 
to its selling opportunities! 


' SOLENOIDS 


Materials and components specified for the 


Thor Automagic Washer include: 


ALLOYS 

ALUMINUM 

ASBESTOS 

BEARINGS 

BOLTS, NUTS & WASHERS 
BRASS, BRONZE & COPPER 
CAMS 

CASTINGS 

CHAINS & CHAIN DRIVES 
CLUTCHES 

coins 

cORCS 

COUPLINGS (HOSE) 

DIALS 

DIE CASTINGS 
ELECTRICAL SHEETS 
EXTRUDED TUBING (RUBEER) 
FINISHES 

GASKETS 

GEARS & PINIONS: 
HYDRAULIC CONTROLS 
INSULATION MATERIALS . 
LAMINATED PHENOLICS 
LOCK WASHERS 

MAGNET WIRE 

MICA 

MOTORS 

NAME PLATES 

OM. SEALS 

PHOSPHOR BRONZE 
PLASTICS 

PLUGS & CONNECTORS 
PORCELAIN ENAMEL 
PULLEYS & SHEAVES 
PUMPS 

RUBBER & SYNTHETICS 
SCREW MACHINE PRODUCTS 
6 
SPRINGS 

SPROCKETS 

STAINLESS STEEL 
STAMPINGS 

STEEL (SHEETS, TUBING & STRIP) 


SWITCHES 


TERMINALS 

THERMOSTATS 

TIMERS 

TUBING, FLEXIBLE & RIGID 
V-BELTS 

VALVES 


ZINC 


Courtesy of Hurley Machine Division, 


Electric Household Utilities Corp. 


THE GAGE PUBLISHING COMPANY « Publishers to Industry Since 1892 »* 1250 Sixth Avenue, New York 20, N. Y. 
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LOUTHAN SX.-1 
STEATITE LOW LOSS INSULATION 


%& For RADIO Communication Use. 


%& HIGH DIELECTRIC . . . Rugged, Dense, 
Impervious to Moisture. 


%& Precision Made . . . Any Size, Any Shape. 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 
EAST LIVERPOOL, OHIO, U. S. A. 
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T Prebiaved By The Professionals 
Consult Your Jobber or Dealer 


Dy: ae AM LLG 
FROM | TO 120 SECONDS 


| Other important features include: 
_ 1. Compensated for ambient tempera- 
ture changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 


3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. Explosion-proof. 


4. Octal radio base permits 
easy replacement. 


5. Compact, light, rugged, 


inexpensive. 


6. Circuits available: SPST 
Normally Open; SPST Nor- 
mally Closed. 

WHAT'S YOUR PROBLEM? 
Send per. "Special Problem 
‘tag. »and es 


AMPERITE CO. 


561 BROADWAY 
— way 12, N.Y 
Canada: Atias Radio Corp., Ltd 

Un rh reper saor 





NEW MODELS 
Availabe Now! 


“ATR 


QUALITY PRODUCTS 


BATTERY ELIMINATORS 


For Converting A.C. to D.C. 


New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. Lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency 

at All Times. 
@ Fully Automatic and Fool-Proof. 


LOW POWER 
INVERTERS 


oT 


For Inverting D.C. .to A.C. 


Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 
Host of Other Small A.C. Devices from D.C. Voltage 
Sources. 


ATR 


STANDARD 
AND HEAVY 
DUTY 
INVERTERS ¢ 


For Inverting D.C. to A.C. 


Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 


Write for Our New Catalog—just Off the Press! 


tate eee ae ee 
2 Quolity Products Since 1931 
ST. PAUL 1, MINN. re 





Sefore you specify 
ANY MOTOR, ¢fecé 


zee WALLEY 
ADVANTAGES 


“ Wide Adaptability—sizes 2 to 75 h. p. 


~ More Flexibility in power planning. 


Takes Unusual Power 
Loads 

Y“ Drip-Proof . . . 
Splash-Proof 
Economical 
Operation 


VY Cool 


’ FULLY BALL BEARING 


VALLEY 


eter ieee te evel 


4221 Forest Park Blvd. « St. Louis 8, Mo. 


For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
For Dipping 


Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 


Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 
3445 Howard St. SKOKIE, ILL. 


Soran) CAPACITORS 


SOLAR MANUFACTURING 


Bayonne, N.J. + West New York, N.J. + North Bergen, N.J. + Chicago, Illinois 
SENERAL OFFICES: 285 MADISON AVENUE NEW YORK 17,N_Y 
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circLe ©) from billet to 


bolt...and that means 
uniform, controlled quality 


From billet to finished product the manufacture of 
all circle ® fasteners is controlled in one plant—the 
largest independent in the country. For this reason 
you can depend on the hundred thousandth bolt or 
nut leaving the machine to be as accurate in size 
shape and thread as the first. 


THE UNIFORM QUALITY OF ALL CIRCLE @ PRODUCTS 
BEGINS IN OUR OWN ROLLING MILLS. 


PIPPI IIPPL FR ESAS 


PUL TERETE VELA N 


COMPANY 


N ORTH TONAWANDA, N E W Yor K 
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The 
GISHOLT 
HYDRAULIC 
AUTOMATIC 
LATHE 


EEL LLL 
eT 
The reasons for the remarkable versatility of the Gisholt Hydraulic 


Automatic Lathe lie in its extremely simplé design. And this sim- 
plicity also accounts for its easy change-over from job to job. 


1 There is no changing of cams and gears for different jobs. 


2 Che front carriage can be clamped in any desired position, 
making it easy to arrange tooling to best advantage. 


Sieiaa 


3 By simple nut adjustment, there is an infinite variety of Note how front carriage is clamped upon a heavy, 
feeds from .000” to .058” for either front or rear carriage. . , horizontal, circular bar. The wide, heavy top with 

; é : T slots, permits mounting standard or special tool 

4 Rapid traverse and feed stops are quickly and easily blocks in various arrangements. A graduated mi- 


changed by simple, single screw adjustments. crometer screw is provided for adjusting tools to 
) diameter. 


In partial trial cuts, in change of set-up, it is not necessary 
to run the machine through its entire cycle. Front or rear 
tools may be operated separately and independently—may 
be arrested at any point and returned to starting position. 


The outstanding versatility of the Gisholt Hy- 
draulic Automatic Lathe may be applied to a wide 
variety of chucking, between-centers and fixture- 


held work. Write for complete information. _ fo, 
4S 
al Z 


GISHOLT MACHINE COMPANY 


1119 East Washington Ave. « Madison 3, Wisconsin 


Look Ahead... Keep Ahead... With 
Gisholt Improvements in Metal Turning 


This rear slide is a complete self-contained unit 
which can be readily mounted in any position, to 
feed in any direction, and at any desired rate of feed. 
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WALKER-TURNER 


FLEXIBLE SHAFTING 
| —desig ssinell 


ar lang Uf 


In design, selection of materials and con- 
struction, the primary objective of Walker- 
Turner Flexible Shafting is long and 
trouble-free service. The photograph il- 
lustrates an important W-T development 
in this direction—our special phosphor 
bronze bearing liner. This bearing liner 
fits over the flexible shaft, minimizing vi- 
bration, distributing lubrication and keep- 
ing shaft cool while operating at high 
speeds. 


PLAINFIELD, NEW JERSEY 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 


hts dong tot 


SOLDERING FLUX 


SPECIAL 
a TRIAL OFFER 


SOLDERING Bubyuid 


_—— M) _ 


Send 10c for generous trial supply. State 
whether you desire paste or liquid. 


RUBY CHEMICAL CO. 
68 S. McDowell Street Columbus 8, Ohio 


PAPER TUBES 


MOST DEPENDABLE COIL BASES 
STRONG. Spiral-wound. Heat-treated Compressio 
ACCURATE. To dimensions + .002 
LIGHT. Space saving 


Made to specifications, any ID or OD, Round 
BTU a ee Call: eee ae) ples and prices 


PRECISION PAPER TUBE CO. 


Also Precision Bobbins, Coil Forms, Spools 


2035 W. CHARLESTON ST., CHICAGO 47, ILL 
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NOW 
AVAILABLE 


REG. U.S. PAT 


CORD CLAMP CAPS 


CAT. No. 173 
10 Amp. 250 V.—15 en 125 V. 


Prompt delivery for civilian use . . . the 
best Cord Clamp Attachment Caps ever 
made. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
ore impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 


An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 


Soe ahh is riveted Bridge-type internal Famous Spring-Action 
to the plug so that it bracing sections odd contacts will make 
connot move is adjust- greatly to the strength satisfactory contact at 
able to oll wire sizes of the bokelite case, ail times without tam- 
ond offords obsolute which con thus with- pering with the 
strain relief. stond high pressures. blodes ... 


Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Parallel ground wire). 

Cat. No. 173G—Soame as 173 with .187” ground hole 
thru side of bakelite for use with Blades). 


Ideal for use on Extension Lights © Portable Equip- 
ment ® Vacuum Cleaners ® Toasters © Electric 
Heaters © Motors ® Heater Cord Sets ® Irons ® 
Medical Equipment @ All Industrial Machinery 
and Equipment @ Fans ® Sanding and Polishing 
Machines @ Mixers ® Testing Equipment and any 
valuable electrical device. 


Write for Catalog. 


Vee a ama ea 


a aon 
76-82 Coit Street 


CHICAGO OFFICE: 626 W. JACKSON BLVD, CHICAGO 6, lil 


Irvington 11,N. J 





AND CONTACT MATERIALS 


Our specialization in the precious metals covers a period of almost three 
quarters of a century and the amount of experience and skill acquired has given 
us a “know how” that can be attained by no other means. 

When you use Baker contacts and contact materials, for any type of duty, either 
light, heavy or in between, you may always feel confident that they have been 
made to a rigid standard, supervised by competent scientific and practical men. 
LIGHT ASSEMBLIES: We are ready at all times to undertake sub-contracting 
for light assemblies and sub-assemblies for the electrical, electronic, refrig- 
eration, heating and other industries and to make small instruments and 
instrument parts to specifications. 


BAKER & CO., INC. 


113 ASTOR ST., NEWARK 5, N. J. 
~ NEW YORK SAN FRANCISCO . CHICAGO 


Sy Would a vibration meter locate 
“ey, : : 
trouble in your WASHERS? 


BAS i C DESI G nw Electrical equipment souiiom, supebaeseision rigidity—dependability. 


e sure wit 


oe Quality WASHERS 
IS IMPORTANT SA gy ee 


Washers to specifications of any type, » papess or material. 
Prompt estimates. Ask for illustrated Quadriga Catalog. 
Also SMALL METAL STAMPINGS, any design 


If the successful operation of your THE QUADRIGA MANUFACTURING CO. 


Incorporated 1894 “Half a Century” 
product depends on the actuating 215 W. Grand Ave., Chicago 10, III. 
spring it will be greatly to your ad- 
vantage to consult with us early a dalla IMPORTED SWISS 
a2) HAND! FIVE RANGE 


HAND TACHOMETERS 


CENTRIFUGAL TYPE 


in its basic design. 


CATALOG No. 303 CATALOG No. 346 


30— 120 RPM 120— 480 RPM 
100— 400 RPM 400— 1600 RPM 


[ar i= _* % 300— 1200 RPM 1200— 4800 RPM 
fe . & 1000— 4000 RPM 4000— 16,000 RPM 
FO oe = 3000—12,000 RPM —12,000—48,000 RPM 


0 HOLLY inc. nowy, mericen An Somes 


HERMAN H. STICHT CO., INC. yay carn PACE 
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ror SOlvent 26° 


CARBURETORS 
—Solvent ''26" 
removes gum, gas- 
olene sediment 
and other 
mulations of dirt. 








How to Cut Metal Cleaning Time 
to MINUTES 





NEW, FAST-ACTION DETERGENT CLEANS FERROUS 
AND NON-FERROUS METALS...Easy to Handle 


METAL PLATES 
AND SCREENS— 
Solvent “26” re- 
stores clear, clean 
finish to any metal 
surface. 


LABORATORY 
EQUIPMENT— 
Solvent '26” 
frees glass and 
metal tubing and 
their supports of 
gums, 
and other incrus- 
tations or de- 
posits. 


TYPICAL USES 


dcecu- 








varnishes 


and mach 


REMOVES : 


SPARK PLUGS— 
Solvent "26" safely 
cleans porcelain; 
helps loosen carbon 
deposits. 


' DIES AND STAMP- 


ING—Solyent “26” 
removes drawing 
compounds fromdie- 
formed or. stamped 
metal. 


PISTONS —Re- 


moves lacquers, 


gums, resins, etc. . 


from gas, gasolene 
and diesel « engine 
pistons and rings. 
Also effective for 
cleaning oll parts 


of dismantled motors,, engines 


inery. 


Oil « Grease * Gums °* Varnishes * Lacquers * Paints 
Carbonaceous Deposits * Asphaltic Products 


FROM: 


Steel + Cast Iron . Aluminum °* Porcelain ° China 
Chrome and Nickel Plate * Stone * Precious Metals 
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Used throughout the war in critical 
industry as a superior cleaning agent, 
newly -developed SOLVENT “26” is now 


available for all industrial needs. 


Offering many advantages in time, labor 
and cost over other present cleaning 
Solvent “26” 
a detergent it can be used at ordinary 
room temperatures. 


methods .. . is so effective 


The fast action of Solvent “26” reduces 
cleaning time from hours to minutes on 
dismantled engine parts and all kinds of 
machinery. Simply dip, rub, brush orspray 


it on. Then flush clean with hot water. 


Mail the coupon today for literature and 
information leading to a demonstration 
of this unique product in 

your own plant. 


CITIES SERVICE OIL COMPANY 


PULEL RE Naame LO 


SS SS TS 












Cities Service Oil Company 
Room 617 

70 Pine Street 

New York 5, N. Y. 


Gentlemen: I am interested in a demonstration 


of Solvent ‘‘26’’—at no cost or obligation. 


Company.........--. 
RS Si csectauns niidatiacions eek 
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Vacuum apparatus for ex- 
hausting early electric lamps. 


} eee 


For 40 years, Stokes has pioneered in 
higher vacuum processing methods and 
the production of high vacuum equip- 
ment — pumps, gages, processing equip- 
ment and auxiliaries for high vacuum 
systems. 


This equipment is widely used in such 
processes as the high vacuum drying and 
impregnation of coils, condensers, cables, 
armature windings. High vacuum tech- 
nique contributed to the recent import- 
ant developments in nuclear physics and 
electronics, including radar. 


Other types of Stokes machinery and 
presses are successfully used for tablet- 
ting iron cores, contact points, getter 
tablets, motor and generator brushes, 
and a wide variety of molded plastic 
parts. 


Should you have any problems in these 
or related fields, we invite you to dis- 
cuss them with our engineers at Booth 
80—Chemical Exposition—February 25 
to March 1, or write direct. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Philadelphia 20, Pa. 


Stokes Microvac Pump for appli- : 7 
cations where vacuum within the ft YEARS 
micron range is necessary. = oo B&B 


ELECTRICAL MANUFACTURING 











N-WeL CUSTOM MADE | The famous 
UTSSLCLN AOS =§6 Electron Microscope 


by Radio Corporation 
of America... 





More than 20 years 
of special coil and 
transformer manufac- 
turing for industry, 
laboratory, research 
and instrument mak- 
ers. Built to conform 
to Army, Navy and 
Signal Corps require- 









ments. _ 


@ Units 1 watt to 100 KVA. 
@ Prompt Service on single or small lots. 


@ Specialist in special transformers & coils for re- 
search, experimental and product development 
work, 


@ Engineering Service to Meet Special Applications. 


NOTHELFER D> .- its Main 


WINDING LAB. | * 
118 ALBEMARLE AVE., TRENTON, N. J. Capacitor by 


SOLENOIDS | INDUSTRIAL 


AC. OR DC. TYPE | 


SoRENG Enormously widening man’s capacity to see and 


SOLENOIDS ARE ENGINEERED TO | photograph the ‘‘invisible,"" RCA's new Electron 
MEET YOUR REQUIREMENTS Microscope is an outstanding asset to scientific 
@ MINIMUM HEATING 


@ MAXIMUM POWER progress. Following the necessarily rigid standards 
@ QUIET OPERATION such a device demands, the 30,000 volt main capac- 

WRITE FOR FOLDER itor is made by Industrial Condenser Corporation. 
SORENG MANUFACTURING CORPORATION 


1905-1909 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 











Skilled Industrial Condenser Corporation engineers, 





in the world's most modern condenser plant, design 
and build capacitors for every application. If your 
products require Electrolytic, Paper, Oil, or Motor 
capacitors, call your nearest Industrial Condenser 
Corporation district office today. 










ELECTRICAL 
CONNECTORS 


* 
Scientifically built to link 


electrical energy in your 
products. 










! 
Fill out and mail for 48-page | 
illustrated catalog. | 
| 
| 


INDUSTRIAL CONDENSER 


| 
| 
| 
| Name 
| 
| 
| 


Economical . . « dependable Ce b ft iN Pp ft R ‘ae 0 iy 
pe Firm Nate sooo eesseeese renee | OLEE SRC a 
in the iLSCo shunt = tani j Address ... i eR a hae | District Offices in Principal Cities 


ILSCO COPPER TUBE & PRODUCTS CO. Inc., Cincinnati, Ohio PAPER, OIL AND ELECTROLYTIC MOTOR CAPACITORS 
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THE BENWOOD-LINZE Co= 
ST LOUIS MO= 


CAN YOU BUILD A RECTIFIER ONE AND ONE HALF INCHES 
TO WITHSTAND HEAVY OVERLOADS SELF HEALING 
HERETOFORE CONSIDERED IMPRACTICAL 


We did... We 
design and build 
aati ill ae 3+ [ 4 < o 
in all shapes and sizes 
om Maat og 
of applications, many hereto- 


fore considered not practical. 


We have had twenty-five 
years experience in the 
study of metallic rectifier 
applications ... When- 
ever you have a problem 
of converting AC to DC 
_— consult B-L. 


SELENIUM 
Highest efficiency.. Long life.. 


B-L Metallic Rectifiers are 
designed for power ratings 
from milliwatts to kilowatts 
—in every shape and size. 


Lowest reverse current. . Free- 
dom from moisture damage. 


Typical Applications 
Battery Charging 
Theatre Equipment 
Electroplating 
Relays 
Telephones 
Magnetic Chucks 
Electrolysis 
Generator Control 


COPPER SULPHIDE 
Smallest sizes for all power rat- 
ings. . Capable of withstanding 
heavy overloads. . Self-healing 

. Rugged .. Operate at high- 
est ambient temperatures. 


Magnetic Separators 
Magnetic Brakes 


and many other applica- 
tions where DC is required 
from AC power supply. 


THE BENWOOD-LINZE COMPANY 


1815 LOCUST STREET 


ST. LOUIS 3, MO. 


Long Distance Telephone CEntral 5830 


Designers and manufacturers of Selenium and Copper Sulphide 
Rectifiers, Battery Chargers, and DC Power Supplies for 
practically every requirement. 
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Electrical Controls, Motors, Generators, 
Power and Sub-Station Equipment. FM, 
Standard and Short Wave Amplifiers, 
Transformers, Speakers, Station Equip- 
ment. Special Induction and Dielectric 
Heating Machines, Photo-electric 
Controls, High Frequency Generators, 
Measuring Equipment, Etc. 


\ , 
net ile wst 


When You Need It Fast. Entire Project or 
Any Phase. Work in Your Shop or Ours 


BARNES & 


REINECKE 


| INDUSTRIAL DESIGNERS & ENGINEERS 
230 E. OHIO STREET CHICAGO 11 
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ANOTHER WIiILCO DEVELOPMENT 


Wilco 
R-Metals 


(THERMOSTATIC BIMETALS) 





They make possible a single circuit breaker design 
for various current capacities. 


PROPERTIES AND CHARACTERISTICS—WILCO R-Thermo- 
metals—graduated in electrical resistivity from R-24, 24 
ohms, to R-530, 530 ohms (sq. mil-ft.), are extensively used 
as automatic trip elements in circuit breakers of motors, 
generators, transformers and many other industrial devices. 
Whether on overload the Thermometal is heated directly by 
the current flowing through it, indirectly by a resistor wound 
around it, or in response to ambient temperature, the result 
is prompt, safe automatic action in tripping the latch, break- 
ing the circuit, and giving the current limitation desired. 


CONSULT OUR ENGINEERING DEPARTMENT— Write our 
Engineering Department for help in developing the proper 
application of WILCO materials to your products. 


SEND FOR WILCO BLUE BOOK—The Blue Book contains 
charts, formulae, and full descriptions of all WILCO 
R-Metals and other WILCO products. Send for FREE 
copy today. 

WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
RINGS— 


Silver , 
For rotating controls 


Platinum 
Tungsten SILVER CLAD STEEL 
Alloys JACKETED WIRE— 
Sintered Powder Metal Silver on Steel, Copper, 


Invar or other combinations 
THERMOSTATIC BIMETAL— requested, 


High and Low Temperature ROLLED GOLD PLATE 
with new high temperature 
deflection rates. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago + Detroit + Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
¢ ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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CHECK THESE POINTS 


All Han-Kor Commutators are 
guaranteed in regard to the 
points listed below — 


V Bars will not loosen. 


V Maximum resistance to voltage and 
spin tests. 


V Mica binding completely baked out. 


V Segment and dovetail design insure 
permanent, tight assembly. 


V Maximum bar hardness. 
V Minimum bar skew. 


Write for Catalog 


HAN-KOR SALES CO., INC. 
1847 W. Bethune, Detroit 6, Mich. 
Phone TRinity 1-4640 


8 
WAN - KOR 
( ULL 
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FISHER PIERCE 


ELECTRONIC CONTROLS 


MANUFACTURERS 
OF MACHINERY 
(and equipment) 












FOR 


® Photorelays 

® Electronic Relays 

® Sensitive Overcurrent Relays 
& 


Remote Control Equipment 
(Servo Mechanisms ) 


High-Speed Photoelectric Registration 
Controls 


® Electronic Timers (Internal, Sequence, 
Repeating Cycle, Delayed Action) 


Our Engineering Department will 
be glad to discuss your problem. 

Write and tell us what 
"a you would like 


\ to accomplish. 
ISHER-PIERCE 
Y 


: c# a ° 4 a 
Eo 60 CEYLON ST. BOSTON 21. MASS. 











THERMOSTAT 


Conductive ty sensitive heat control for electric appliances and 
equipment. nsistent, dependable. Entirely enclo 

Size 3” x 1” x ¥%’ Adaptable to marrow range fine ‘adjustments 
or wide range coarse adjustments, within 100° F. and 600° F. 


Carries 1500 Watts A.C. 
Write for descriptive bulletin 


GENERAL THERMOSTAT CORP. 1039 Webster Ave., New York 56, N.Y. 


small eine coils, 
reactors and paper tubes 


NEUTRELEC is uniform in its ability to resist the flow of electricity. 
Entirely free from weak spots, pin holes or imperfections. Perfect for 
squore, rectangular or round tubes. Write for complete information. 


Made by PAPER MANUFACTURERS CO., Philadelphia, Pa. 
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THERE’S ONE CORRECT 


INDUCTION MOTOR 





Me 200 Hp. Induction Motor Me 400 Hp. Vertical ind. Motor @ 200 Ho. Squirrel Cage Vertical 


ind. Motor 
30 Hp. Splesh-proof ind. Motor 





@& 300 >, 4-Speed Squirrel Cage 
Ind. Motor 








BP 25 Hp. Vertical ind. Motor @# 250 Hp., 1800 r.p.m. ind. Motor @ 40 Hp. Fan Cooled ind. Motor 





ss: 
aio 





Burke INDUCTION MOTORS assume all kinds of types and sizes to meet specific con- 
ditions. They may be Squirrel Cage, with normal torque—normal starting current; normal 
torque, low starting current; high torque, low starting current or high torque, high slip. 
They may be Wound Rotor with constant or varying speed. 


They may be multi-speed, drip and splash-proof, enclosed, enclosed fan cooled, vertical, 
flange, round frame and in sizes from 1 to 1500 H. P. 


Consuk with Burke engineers for that correct high quality induction motor designed for the job. 
For a description of the complete Burke line of AC and DC motors and genera- 


tors, consult Sweet’s Engineering catalogs or Electrical Buyers Reference catalog. 
For immediate assistance, telephone our nearest representative: 





BURKE AGENTS AND REPRESENTATIVES 
ATLANTIC ENG. CO. BURKE ELECTRIC CO. 


185 17th Street N. E., Atlanta, Ga., Phone: Hemlock 6461 Room 1515, Engineering Bidg., Chicago, Illinois 
Cc. &€. WINCHELL Phone: Franklin 5061 
205 Perry-Payne Bidg., Cleveland, O., Phone: Cherry 5634 BURKE ELECTRIC CO. 
INDUSTRIAL EQUIP. CO. Roosevelt Theatre Bidg., Detroit, Mich., Phone Plaza 7232 
6823 Navigation Bivd., P.O. Box 9155, Houston, Texas, BURKE ELECTRIC CO. 
Phone: Woodcrest 62693 Room 1704, 274 Madison Ave., New York City, N. Y. 
BURKE ELECTRIC CO. Phone: Lexington 2-5330 
5 Room 234, 1600 Arch St., Philadelphia, Pa. F. E. BURKE 
Phone: Rittenhouse 5226 416 Maple Ave., Pittsburgh 18, Pa., Phone: PEnhurst 5357 
P. A. MORSE NORTHWESTERN AGENCIES 
Fullerton Bidg., Room 600, St. Louis, Missouri 2411 First Avenue, Seattle, Washington 
Phone: Garfield 0076 Phone: Eliot 8882 





J. B. COLESWORTHY—1709 West 8th Street, Los Angeles, California——Phone: Federal 2021 





ee ee ee ae ae ! a H ° ee ee ] a ® Ico Oo K dae 


cd oo P 4 ql iy a. Seem) e: 
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FEBRUARY 1946 









TORFL! 





COUPLINGS 


Outstanding features of P&B Power 
Relays guarantee maximum efficiency 


Metal parts are heavily plated for re- 


athees | 3 a tae sistance to corrosion 
POWER rela ys All insulation is moulded or laminated 


Coils are wound on insulating bobbins 
An absolutely dependable and dur- and are carefully impregnated. Coils on 
able relay for power circuits. Motor 110V AC 20V AC and 110V DC are 
starting up to 1 HP, heater loads paper section wound 
up to 20 amperes and like type of 
applications 


Screw terminals for all connections 
Full floating contact carrier is positively 
locked in place and permits heavy con- 


am ee em cas 
ave al a OL ee tg 


| 
& catalog giving full specifications on 
- >, ° ae UC Uae a 
METAL RUBBER METAL RUBBER METAL MFG. CO., INC. 
CAP BUSHING SPACER BUSHING CAP “ 107 NORTH W 10TH STREET, PRINCETON, IND, 


ORFLEX POWER COUPLINGS control 
vibration, compensate for parallel or 
angular misalignment, absorb shock and 


Ture m tal ttt Ss 


They embody rubber bushings which fric- 
tionally grip the shafts and can be assembled 
quickly and easily due to their simplicity of 
design. Due to the symmetrical design of 
TORFLEX couplings they are perfectly bal- 


Dirt t- Me Tae leat Med) te ti ttl tte The high electrical resistivity® 
i , i , of LAVITE makes this steatite 

noiseless operation. Relative motion between Sekccasmnilind tes. a. eel 

CMC LMM 71-1 ae ARS ei A) cations 

But LAVITE contributes still 

other important safety factors. 

MUM me eM eit Te Formula SI-5, for example, pro- 


- abi : | vides a compressive strength of 
BDC Mri ialait-lit-]medt- Taille iif ta | 96,000 Ib. sq. inch. Its tensile 


strength is 7,200 lb. sq. inch 
Moisture absorption is only .00] 


TRU eR Sate tity era TT | per cent. This material may 
SiC At me) Ceti d) Se quathanadl toiled eweeted 


Sm mem selmi eure e or tapped to your specification 
Test LAVITE in your own labo- 
ratory. We'll be glad to send 

samples. 


*Dielectric strength—235 volts per mil 


PRODUCTS COMPANY [austell 


: . Main Office & Works: Chattanooga 1, Tenn 
5105 COWAN AVE. + CLEVELAND 4, OHIO, U.S. A. ; 


rubber bushings, and absence of slippage 


types of couplings. TORFLEX couplings are 





“W ee 
New Engicand @ iiidetele 
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As Sterling 


MEANS QUALITY IN SILVER... 


The term “Sterling” was originated in the 
13th century to describe coins of uniform 
fineness and quality. It is now applied to 





all silver of the best guality. 


So Granite 


MEANS QUALITY IN STEEL 


Since 1876 “Granite City’’ has. meant steel 


tailor-made to the user's specifications, 


produced by a plant large enough to employ 
the most modern equipment and methods, 
small enough to prevent any compromise 


ales quality. 


Granite City Steel Co. 





GRANITE CITY, 


Chicago « Cleveland « Houston 


Indianapolis + Kansas City Lik 834 


Los Angeles 
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Milwaukee « Memphis + Minn- 
eapolis « Moline « New York 








HOT ROLLED SHEETS - COLD ROLLED SHESTS - STRIPLATES « STAINLESS-CLAD « TIN PLATE » TERNE PLATE - ELECTRICAL SHEETS » TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 


301 








| 
| 








SMR eee ee ee 


Park Avenue. New York. N.Y Chom ame ker Drive. Ct 


Parts Made 


and Cut to Fit 
Your Exact 
Requirements 


To be sure of getting the right felt part for 
a job — not only the right shape, but the right 
quality, weight and thickness — order from a 
company which controls every step of felt 
manufacture. ’ 


And to make your ordering easy, simply 
refer to the new Felters Cut Parts Manual. It 
explains the unique characteristics of felt; de- 
scribes its widely varied applicability in 
industrial uses and product design; gives de- 
tailed advice on the selection of proper felts; 
and contains numerous easy-to-understand | 
charts relating to physical. and chemical re- p ° 
quirements, weight and density requirements, I 
dimensions and permissible tolerances, etc. a el i nsw d OFS 
Write for your copy today. 


«+. an example of an intricately designed insulator produced in quantity 
by Universal. Universal porcelain insulators have a high dielectric factor, 


high compressive strength. They are unaffected by arcing, heat, cold or 
e ers om qd ni fumes. They will not corrode, carbonize or oxidize. You can depend on 
Universal insulators to provide long life and satisfactory performance in 


your electrical equipment. 
210-U SOUTH STREET, BOSTON 11, MASSACHUSETTS 


Offices: New York, Philadelphia, Chicago, Detroit * Sales Representatives: THE UNIVERSAL CLAY PRODUCTS co. 


Dallas, Nashville, St. Louis ¢ Mills: Johnson City, New York; 1540 FIRST STREET SANDUSKY, OHIO 


Millbury, Massachusetts; Jackson, Michigan 
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: FOOT PEDAL 
WIRE STRIPPER 





Peed 





A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 





















Simple and efficient. 
as a pair of pliers. 


Always ready for use. 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 


the handles open. 
Will not crush stranded wire. 


For years, this hand stripper has given 
satisfactory service to users. 
ders attest to its superiority. 


WIRE STRIPPERS 


YD jew 


E-Z AUTOMATIC 
WIRE STRIPPER 








As easy to operate 


Its triplicate action 


Repeat or- 





COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 



















SEND FOR CIRCULARS 
Prove the merits of a Pyramid Wire Stripper 


your own shop on your own work. Send 


in 
ase) RODUC Y ot mare ag us your wire samples and specifications so 
/ y that we may accurately gauge your needs 


2224 SOUTH STATE STREET 





EE anymenes aac — 


CHICAGO 16, ILL. 





DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


simply brush on right 
at the bench; ready 
for the layouts in a 
few minutes. The 
dark blue background 


makes the scribed layout lines show up im sharp relief, and at the 
efficiency and accuracy. 


same time prevents metal glare. Increases 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 


In Canada: 444 Pacific Ave., Toronto, Ont. 


REG. U.S. PAT. OFF. 
Miniature Incandescent Lamps 





_ for all purposes 


HERZOG 





MINIATURE LAMP WORKS 


LONG ISLAND CITY, N. Y. 


12-23 JACKSON AVE. 


FEBRUARY 1946 





ohh ded ae ta) pping machine and instructions 





Each of these 12 ALNICO permanent magnets was 


specially designed for a particular job 








@ When you have a magnet problem, chances 
are that our engineers can meet it successfully 
with sintered alnico or with one of the six grades 
of cast alnico. 

Alnico magnets have more external energy 
than equal-size magnets of any other permanent- 
magnet material; are highly resistant to ordinary 
demagnetizing effects; retain magnetism in- 
definitely. 

We have a wide variety, many sintered forms 
listed in our catalog, No. GEA-3682. Write for 
your copy. Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 


GENERAL {§ ELECTRIC 









“FRAHM” 
Frequency Meters 


What are your Frequency Measuring Requirements 
...25...80...100...400...1400 cps? 


Frahm Frequency Meters in switchboard, miniature 
and portable types are regularly available for ranges 
between 15 and 500 cycles per second. 

To meet special requirements, our laboratory has 
designed and built instruments for measuring fre- 
quencies as high as 1400 cycles. Such, we find, is pos- 
sible by means of the same simple and direct resonant 
reed principle, usually requiring less than 0.1 volt- 
ampere power input, and without recourse to inter- 
mediate frequency conversion equipment. We believe 
that even higher frequencies are possible. 

We invite correspondence regarding any frequency 
measurement problem in the audio and sub-audio 
range. For its solution we proffer our instruments, our 
services and facilities. In our 30 years of association 
with the resonant reed principle as applied to the 
measurement of frequency, we have been instrumental 


in the solution of ‘a surprising variety of problems. 


Write for Bulletin 1770-Q. 


JAMES G. BIDDLE CO. 


1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 





6 ampnession Molded 
PLASTIC 


PRODUCTS 


% Here at Rogan, you are invited to avail 
yourselves of our complete knowledge and long 
experience in all phases of plastic molding. 
Our staff of trained experts will be glad to 
assist you with your plastic problems, no 
matter how involved or comprehensive. 


In addition to compression molding, we also 
offer an exclusive “deep relief’ branding 
process that goes a long way toward reduc- 
ing the cost of plastics that must bear mark- 
ings, lettering or other descriptive matter. 


Write for facts on this lower cost, combina- 
tion service today. 


ROGAN BROS. 


Compression Molders and Branders of Plastics 
2001S. MICHIGAN AVENUE + CHICAGO 16, ILLINOIS 


B.1-W. 


HOOK-UP AND INSTRUMENT WIRE 
MULTI-CONDUCTOR FLEXIBLE CABLES 


made to latest specifications for use on 
all types of electronic equipment. Stand- 
ard types and colors available for prompt 
shipment. 200 special types can be made 
to order for your particular application. 


BOSTON INSULATED WIRE & CABLE COMPANY 


DORCHESTER MASSACHUSETTS 


PLUK OM OA corcienns 


MODERNIZE your machines with f 


TRICO OILERS for dependable | 


| lubrication. Add longer life and 


value . . . improved appearance 
. satisfied customers. 


THE MODERN WAY 


Oil level is automatically main- 
tained. As oil is consumed it 
is immediately replaced. No 
guesswork — no hazards. 


WRITE FOR CATALOG 


TRICO FUSE MFG. CO. Milwaukee, Wis. 
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PRODUCT 
PERFORMANCE 
BEGINS HERE 























= ee 
- ELECTRICAL 


The test of an electrical sheet TEE \d 
comes in the performance of the finished 
product. And it is here that Newport Elec- 
trical Sheets continue to prove their high 
quality. They punch cleanly; are always true 
to gauge and uniform in physical and elec- 
trical properties. You can depend implicitly 
on Newport for your electrical sheet require- 


ments. Complete details will be sent on request. 


NEWPORT PRODUCTS 


Hot Rolled Steel Sheets—Hot Rolled Pickled 
Steel Sheets—Newport Electrical Sheets—GOHI 
Pure Iron-Copper Alloy Sheets—Globe Brand 


Galvanized Steel Sheets—Newport Colorbond 
Steel Sheets—KCB Copper Steel Sheets—Newport 
Long Terne Sheets—Newport Galvannealed and 
DeLuxe Metal Sheets—Aircraft Quality Alloy 
and Carbon Steel Sheets and Plates. 





NEWPORT 
MENTUCKY 
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Oil burning 
water heater, ; 
manufactured 
by Bock Corp.,. 
Madison, Wis. ~ 





s . 

Are Signal small fractional H. P. 
motors included in your post-war 
plans? 


Signal motors are 


@ Induction 
@ Shaded Pole 


@ DC Low and Standard Voltage 
@ AC-DC 


from 1/500 to 1/6 H.P. 











MFG. CO. 


Menominee, Michigan 


Offices in all 
principal cities 


ALG US Par OFF 


That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 


ll) 


MOLDINGS OF MERIT 


This 1946 Emerson 


writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 


Radio strikes a new 
note in decorative 
appeal, with its plas- 
tic grille compression 


molded in Lucite 
by Waterbury Com- 
panies. intricate 
molding is no problem 
for Waterbury. 


WATERBURY COMPANIES, INC. 
FORMERLY WATERBURY BUTTON CO., EST. 1812 
DEPARTMENT C, WATERBURY, CONNECTICUT 


or F, H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two cir- 
cuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 


ELECTRICAL DIVISION 


\ ( MANUFACTURING CO., INC 
/ ° VALPARAISO NDIANA 


ELECTRICAL MANUFACTURING 
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Each With Individual Characteristics 


1. THERMOLAIN 


A heat-resistant refrac- 
tory insulation. Porous. 
Withstands thermal shock. 


2. LAVOLAIN 


A dense semi-steatite of 
high mechanical and di- 
electric strength. 


3. COMMERCIAL WHITE 


Most economical for use 
in most applications. 


4, VITROLAIN 


Strong, dense, non-porous, 
moisture proof. High di- 
electric strength. 


PORC 


41 MUIRHEAD AVENUE 


5. No. 921 INSULATION 


Can be molded into dif- 
ficult shapes. Strong, 
dense, heat-resistant. 


6. NU BLAC 


Will not soil in assembly 
or use. Excellent for 
wiring devices or novelties. 


7. HUMIDOLAIN 


A highly porous porcelain, 
suitable for many applica- 
tions in humidifiers. 


8. STEATITE 


Has a very low-loss fac- 
tor, making it well suited 
for radio and television 
equipment. 


OMPANY 


TRENTON, N. J. 








Vany material 
Vany quantity 
Vany shape 


Hubbard produces parts like these 
for application in thousands of 
products, accurately formed and 
shaped to perform definite func- 
tions. Send us your specifications 
and prints or, describe the results you 


want fo obtain. 


M. D. HUBBARD 
SPRING CO. 


525 Central Ave., Pontiac 12. Mich. 
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I, your post-war planning 
calle for miniature motors, 
shied, movements, 


or time antsihlaons 
—get the latest 


information on 


SYNCWRON 


SYNCHRONOUS SELF-STARTING 


TIMING MOTORS 
and TIME MACHINES 


In this time-tested line you will probably 
find exactly what you want—but if your 
needs cannot be filled from standard mod- 
els, our engineers will gladly design a 
power unit to suit your special require- 
ments. 


STANDARD SYNCHRON MOTORS are 
compactly built, with rotor and coil nested 
in a sturdy case 234” x 1%,”—with power 
to pull 8 oz. direct load continuously 
at 1 RPM. They are built for speeds of 1 
to 300 RPM, clockwise, or counter-clock- 
wise, in all voltages and cycles. 


STANDARD SYNCHRON TIMING MA- 
CHINES are geared to operate at intervals 
of 1 RPM, 1 RPH, 1 RP12h, and 1 RPD. 
Any other interval desired can be supplied 
on special order. 
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SYNCHRON Time 
Machines are self- 
starting, self-lub- 
ricating, synchron- 

and long- 


A new catalog-folder has been prepared on SYNCHRON 
Motors, Clock Movements, and Time Machines. 
Write for it. 


HANSEN MANUFACTURING COMPANY 
INC. 
PRINCETON 3, INDIANA 








A PERSONALIZED SERVICE 
WITH A FOLLOW-THROUGH 


@ DESIGN OF PRODUCT 
to fit your requirements 


@ PRODUCTION 
to meet your demand 


@ QUALITY CONTROL 
to justify your confidence 





Under the Direct Supervision of 


A. W. HAYDON 


well-known as a designer 
and manufacturer of: 
A.C. and D.C. Timing Motors 

Differential Gear Reduction Units 
Interval Timers Delay Relays 
Radio Keyers Time Indicators 
Control Devices Flashers, etc. 
Our ability in combining small 
gearing and related electrical 
and mechanical components in 
the design of devices to fill 
special needs; has answered | 
many critical problems — it | 
may answer yours. | 


BS For a three point follow through write to 
THE A. W. HAYDON COMPANY 


WATERBURY 32, CONNECTICUT 


Custom Design and Manufacture of Electrical Devices 


THE . 
; Q Q AYDON. 


= COMPAN Y. 


WATERBURY 32, CONNECTICUT 
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It has been proven 
that phosphor 
bronze is a per- 
fect electrical con- 
ductor, and has 
high resistance to 
breakdown under 
arcing, corrosion, 
fatigue, wear, 
shock and abrasion; 
that it is non- 
magnetic, resilient 
yet strong. 


Consult us for details on the uses of Elephant Brand Phosphor 
Bronze in the electrical field. Catalogs upon request. 


WIRE * RODS © STRIPS * SHEET ¢ CASTINGS ¢ BUSHINGS 
THE PHOSPHOR BRONZE SMELTING COMPANY 
2215 WASHINGTON AVE., PHILADELPHIA, PA 


“Original manufacturers of Phosphor Bronze in the U.S.A.” 
Established 1874 


- vroveen re Ak 
ALL KINDS — FOR ALL PURPOSES! 


No matter what your require- 
ments may be . . . washers of 
any size or shape, any mate- 
rial or finish, in any quantity 
...we can supply or make what 
you want. Over 22,000 sets 
of dies available for produc- 
ing standard and special sizes. 
Our facilities are at 
your service. 
. 


WROUGHT WASHER MFG. CO. 


WORLD’S LARGEST PRODUCER OF WASHERS 
2200 S. BAY STREET @ MILWAUKEE 7, WISCONSIN 
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Where Conductor Size, and Insulation 


Thickness must be held to olerances - » 


Excellence in coil windings 
begins with the base 


: s , ey <> No coil bases have ever surpassed 


Precision BOBBINS 
Precision BOBBINS 


No insulation strip necessary. Each winding layer fits 
















into one below, increasing number of turns. Less space 
for same amount of wire. Coil size reduced to minimum. 







Made to your specifications with these 
PRECISION advantages: 















NEW 
ONE-PIECE 
Die-formed bobbin 
coil form for Speaker 
Coils. 















Spirally wound, for greatest strength. Better insula- 
tion. Better heat dissipation. Less moisture absorp- 
tion. Lightest weight. Space saving. Vulcanized 
fibre flanges. Swaged tube ends securely locking 
flanges in place. Entire assembly impregnated—per- 
fect seal. Meets Underwriters’ requirements. Cores 
any length or shape. Flanges any size and shape. 


_——: . . 

g Let us make up a sample for you. Wire or write. 
Also manufacturers of Dielectric Paper Tubes, round, 
square, oval, or rectangular. 


Round, Square, Oval, 
Rectangular 































Strong, one-piece assembly ready 
to put on mandrel of coil-winding 
machine. Great improvement over 
conventional type in which bobbin 


flanges are serrated, and base is glued 
p R £ C | LS , 1) | PA i E ° i I R 7 C 1] to flanges. Precision means closer, more 
ad secure fit for voice coil. Ask for details. 


2035 W. Charleston Street, Chicago 47, Illinois 


































A special Bogue inverter 
met rigid radar requirements 


Bogue produced these specially designed power units for converting d-< te 
voltage-regulated 400 cycle a-c also 271, Volt d-c. This reliable controlled power 
unit delivering constant frequency and voltage from varying power sources now 
operates radar equipment with an accuracy heretofore unobtainable. 

The ingenuity and “‘know-how"™ which solved difficult motor and power prob- 
lems, is available to you now. Call a Bogue engineer first—the man who knows and 
is able to cope with all motor and power problems. Let him show you how your 
motor-operated product can be made more efficient. Illustrated bulletin 60 is avail- 
able now. 


7 Special Motor ts Not Necessarily an Expensive Motor 
BOGUE ELECTRIC COMPANY 


110 IOWA AVENUE e@ PATERSON 3, N. J. 


. we a Ask about the new Bogue Electronically 
> 


Controlled variable speed motor. 









AND 
Pe : METAL SPECIALTIES 


[SCREW MACHINE PRODUCTS 


Modern plant equipped to 
produce accurate work in 
all metals, | 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 


HIGHEST QUALITY 
EHH FOR 47 YEARS 
KESTER Ws 
Tea Kester engineers will gladly 
, assist you in working out any 
flux or solder problem. Write 


fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 











HOMEASE PRODUCTS 
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EXPERIENCE 


COTO-COIL enters its 29th year of 
service to the electrical industry. For 
28 years . . . through two wars... 
and the intervening years of peace, 
Coto-Coil has designed and produced 
| coil windings of infinite variety and 
the highest standard of excellence. 































FACILITIES 


A modern building with a half-acre of 
| floor space . . . equipped with ad- 

vanced types of coil winding machines 
... is devoted exclusively to precision 
| winding. 


DESIGN 


COTO-COIL engineers are ready at all 
times to work with you in designing 
coils to meet special requirements at 
minimum cost. 


Let us know your. requirements. 
Coto-Coil can produce the windings. 


COTO-COIL CO., INC. 


68 PAVILION AVE PROVIDENCE 5, R: I. 


- Modern Manufacturing Practice 










































DRIVE OUT THE 


“Wo8glies” 


Of Couple Force 
Action 
@ Longerlifeandgreater 
efficiency of all rotat- 
ing parts is a MUST 
in post-war product de- 
sign. Bear Dy-Namic 
Balancing Machines 
enable you to get rid 
of efficiency -destroy- 
ing WOBBLIES, faster, 
easier and at lower cost, 
both on the products 
you machine or manu- 
facture, and on your 
he : Ve own production ma- 
] } chinery. Bear's wide 
range of models, in all 
types and sizes, brings 
Balanced Precision to 
shafts, wheels, gears, 
blowers, armatures... 
evenrailroadcar wheels 
...all rotating parte 
from 4 oz. up to 4000 
Ibs.! 






i THE NEW BEAR BULLETIN brings you the facts about 
§ Dy-Namic Balance . . . shows the complete range of Bear 
i Balancers, each especially designed to meet specific 
H «balancing problems. Write, wire or phone details of your 
f WW problems, and send for your copy of the new Bear Bul- 
Ai + WW iletin today. Address Bear Mfg. Co., Dept. EM, Rock 
* Wh siIsland, Illinois. 
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COMBINATION 


001 





CERAMIC and PLASTICS 
INSULATION 


Insulation parts fabricated from plastics. Thermoplastic and 
thermosetting materials with high dielectric strength. Con- 
formity to exact specifications. Consultant service available 
on highly specialized parts. 





MACHINING 6 STAMPING * ASSEMBLIES 


Specification Ceramics and Plastics 


PLASTIC INSULATOR COMPANY 


111 Rock Avenue - Plainfield, N. J. 


Telephone Plainfield 6-717] 
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Varnished 
Cambrics 


BECAUSE of their added dielectric, insulation resistance and physical 
strength, Acme Varnished Cambrics have that factor of safety which 
must be present in a dependable insulation. They are made of selected 
cotton treated under accurate thermal control with purest vegetable 
oil varnishes of special Acme, time-tested formula. Maximum tensile 
and tearing strength, extreme toughness and uniform thickness are 


outstanding qualities. 


In rolls or tapes, black or yellow, all finishes. Samples on request. 


Aeme 


THE ACME WIRE CO. 


NEW HAVEN, CONN. Commutator 
VARNISHED INSULATIONS - MAGNET WIRE - COILS Data Book Will Help 





> | Before completing a design for a new com- 
OE state | mutator, check with us—we may be manu- 


LO 
facturing a unit which will meet your 
~ - A , , requirements, or we may have the dies to 
' 1 ' c T " tf nN 1 give you prompt deliveries. 
k 1 i aS and experience acquired over the many 
r | years of concentrated efforts on building 
PRECISION SERVICE... Tela | better commutators is yours for the asking. 
from Order to Delivery! | 


Your production problems may be simplified when 
you consult an organization with a long record of 4 
successfully serving electrical manufacturers in all ‘ \ 


types of precision work. Whether you are seeking i \ Le 
advice. on new applications, redesign, or wish your a j F Aa ¢€ 7 oO a I E s 
own designs executed, send us your requirements, ere 


Our engineering staff is available for con- 
sultation at any time. Their knowledge 





and they will receive our most careful attention. 


Quality Commutators. 


TOLEDO commutator co. | Ohio” 


Extra KNOW-HOW | 


for your specific design problems 


COMMUTATOR Cleveland 3, 
HOMER CORPORATION ‘Ohio 


HILLSDALE “°CoMPANY” Michison 


i, a. ol 


233 SPRING STREET NEW YORK 13,N. Y. 
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“We thought you’ 


like to know... 
say these Readers 
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A manufacturer of Electric Beauty Culture 
Equipment in inquiring on the supply source 
for certain needed materials writes: 
“We have been readers of your publica- 
tion for the past fifteen years during 
which time it has given us much inter- 


esting and profitable information.” 
A designer of electrically operated counters 


seeking a source for cord and plug sets post- 
scripts his letter: 
“Maybe you'd like to know that we think 
ELECTRICAL MANUFACTURING the 
best magazine of its kind we know.” 
A design executive with an instrument manu- 
facturer in forwarding data on a new product 
comments: 
“We might add that your publication is 
the most valuable in its field because it is 
up-to-date in its technical articles.” 
The general manager of an engineering or- 
ganization in telling of his company’s plans 
for the manufacture of radio receivers says: 
“There are several engineers among us, 
of course, and everyone looks at ELEC- 
TRICAL MANUFACTURING before 
the next issue gets around.” 
A physicist with an electrical apparatus con- 
cern in advising of his new connection with 
another manufacturer in the same field vol- 
unteers that: 
“ELECTRICAL MANUFACTURING is 
a constant reference for materials and 
new products.” 
An official with a large radio parts supplier 
in requesting an additional monthly copy of 
ELECTRICAL MANUFACTURING ex- 
plains: 
“At present one copy of your magazine 
comes in to our Executive Engineer. This 
copy is routed to the various Engineer- 
ing Department heads. Would it be pos- 
sible for us to have a second copy to 
meet the increased demand we have for 
your publication?” 


99 





A motor engineer in reporting his transfer 
to another division of his company writes: 
“Your magazine has been a great aid in 
keeping me abreast of the times in the 
electrical manufacturing world.” 
A product engineer in charge of research and 
development in announcing his new connec- 
tion writes: 
“While working for other companies I 
have received great benefit from your 
publication. I would appreciate receiv- 
ing it now.” 
A chief engineer with a new manufacturing 
organization on the Pacific coast in acknowl- 
edging receipt of his first copy of ELEC- 
TRICAL MANUFACTURING writes to ex- 
press 
“deep appreciation for being included as 
one of your readers. Of great interest 
to us who are new in the field is the 
wealth of advertisements of products we 
shall be able to take advantage of in the 
future.” 
An engineer with a manufacturer in the home 
freezer field in verifying the correctness of 
his reader stencil comments: 
“I would hate to miss even one issue of 
EM.” 
A product design and development engineer 
in announcing his new connection with a 
manufacturer in another state and requesting 
that ELECTRICAL MANUFACTURING 
follow him at the new address writes: 
“Your magazine has been a great help 
to me over the years.” 
The Supervisor of Methods Engineering with 
an aircraft manufacturer in inquiring as to the 
subscription rate (there isn’t any, of course, 
to those who qualify under the publisher’s 
definition of the field) explains that: 
“My primary interest recently has been 
in product development and various ar- 
ticles in your magazine have been of great 
help to me.” 





ee likes an occasional “pat on the back” — but what pleases us most about these 
recent voluntary expressions from the field is their telling of the practical help which busy 
product men are getting from their reading of ELECTRICAL MANUFACTURING. We'd 
like to feel that ELECTRICAL MANUFACTURING is proving as tangibly helpful to 
you as to these engineers and designers who have taken pen in hand to say so. Bouquets 
or brickbats, your comments will be appreciated sincerely. 


THE GAGE PUBLISHING COMPANY, 1250 Avenue of the Americas, New York 20, N. Y. 
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FELT wickine 


...THE EASY SOLUTION TO 
DIFFICULT LUBRICATION PROBLEMS 


Where friction points are least accessible, danger is 
greatest. The easy, proven solution is FELT wicking. 
Nothing but FELT will hold oil ready to bleed at the 
friction point. Up or down, over a long distance or 
short, FELT keepsthe lubricant on tap...always ready. 

‘Wicks are made of neutralized FELT in a wide 
range of densities, and are available in thicknesses as 
small as 3/32” diameter. Write for samples. 


American Felt 
Company 


TRADE MARK 
General Offices: GLENVILLE, CONN. 





New York Chicago Detroit Cleveland 


San Francisco 


Philadelphia 
Dallas St. Louis 


Boston 
Los Angeles 








SPIRAL 
WOUND 


PAPER TUBES 


for Coil Cores 


@ Rectangular @ Hexagonal 
@ Round @ Half-Round 


Square 


Triangular 
Send for Arbor List of over 1000 sizes 


PARAMOUNT PAPER TUBE CO. 


805 Glasgow Ave., Fort Wayne 4, Indiana 























FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 
Voltage Tube Sockets. Iron Core KF Chokes, Quartz & Polystyrene 
Insulation, High Frequency Variable Condensers, Meter Type Dials, 
Cast Aluminum Chassis, etc. Catalog Upon Request. 









OPV ena, 
150 EXCHANGE ST, 


MFG.CO. Inc. 
GO) Ue 
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CHERRY RIVETS. THEIR MANUFACTURE & APPLICATION ARE COVERED BY U.S. PATENTS ISSUED & PENDING 





AT LOWER COST 





Fading 
a A 
. TRL LY 
RIVETS 
Hallow Cherry Blind Rivets simplify and speed 


up difficult or blind fastening. They have 
greatly reduced fastening time and costs 
in a wide range of industries. 

Cherry Rivets are upset with a con- 
trolled pulling action. They are installed 
by one operator working from one side 
of any application, blind or not. They 
are being used successfully in pliable or brittle materials as 


Pull-through Hollow 


well as in all sheet metals. 

Some of the advantages of Cherry Rivets over other types 
of fasteners are unusually broad shank expansion; gener- 
ous tolerances in material thickness and hole size; high 
clinching action, and elimination of size drilling and ream- 
ing. Pneumatic or manual guns for applying Cherry Rivets 
are small, light, easy-to-handle. 

There are three types of Cherry Rivets made in several 
head styles and grip lengths and in copper, brass, steel 
and aluminum. Standard diameters include 1/8”, 5/32”, 
3/16”, 7/32”, 1/4” and 9/32”. 
Cherry Rivets in special alloys, grip 
lengths and head styles are made 
to order. 





G-15RB Pneumatic Gun 





od Cherry Rivet guns are small, 
light, easy-to-hand le, work from 
one side of any application. 


Drawbolt in sleeve of gun 
pulling head engages rivet 
stem. When gun is actuated 
drawbolt pulls stem into riv- 
et,upsetting shank and form- 
ing tulip head at rivet tail, 






For more details, get your 
copy of Manual D-45, free 
on request from your near- 
est jobber or from the Cherry 
Rivet Co., Dept. A-118, 231 
x : Winston Street, Los Angeles 
ee 13, California. 





G-35 Manuva Gun 
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Save time—insure superior perform- 


ance. Use Davis-Made Solenoids, 
patented 1937, recognized for years by 


industry as quality Solenoids. 


Davis engineers are available to work 


with you on your Solenoid problems. 


Two Davis plants are ready to serve 


you. A large selection of special parts, 
standard with Davis, is available for 


your jobs, at a saving. 


Come to Davis for coils, ‘\ D- 

' kickers, magnets, trans- Pwhbpo 
formers, electromagnetic 7 
windings of all kinds. ra» 


DEAN W. DAVIS & CO., Not Inc. 


Precision Made Coils for Every Purpose 
1006 First St., Kentland, Ind. 





Factories in Chicago and Kentland, Ind. 


VN 4 


FIBRE 
\ FABRICATIONS’ 


——_ i ee ee 


Close ‘tolerances, any quantity — 


/’ Punched, Stamped, Shaved, Sawed, 
é~' Drilled, Milled, Tapped, Threaded 


Volume production and accuracy of BAER phe- 
nol and vulcanized fibre parts have resulted in 
their wide specification for every type of prod- 
uct and equipment. Expanded facilities now 
make it possible to offer BAER production to 
manufacturers needing quality parts to exact 
requirements. Write for Bulletin 124, 


N. S. BAER COMPANY 
Fibre Fabvictlion 


7-11 wleleemar ST. © HILLSIDE N. J. 


° PONG 
ESCOME sam 


MOTORS, GENERATORS 


? | AND OTHER ELECTRICAL POWER UNITS 
| a ee ee | 
finished product A a A f engir 2s Pe 5) i| 


ELECTRIC SPECIALTY co. 
21 SOUTH STREET STAMFORD, CONN. 
















| NEW! 
“ STACO RELAYS 


; e@ STACO MODEL TBB COMMUNICATION RELAY FEATURES: 
; 1. Ball Bearing Pivot, 2. High Sensitivity, 3. High Contact 
Pressure, 4. High Speed Operation, 5. Variety of Contact 
Combinations, 6. Coil Resistance to Order, 7. Delayed Opera- 
tion and Release, 8. Impregnated Coils, 9. Single Hole Mount. 


@ NEW CATALOG SHEET ON STACO RELAYS, FORM #945 
NOW AVAILABLE. 


WRITE — WIRE — PHONE 


STANDARD ELECTRICAL PRODUCTS CO. 
401 LINDEN AVENUE DAYTON 3, OHIO 
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/ PHENOL AND VULCANIZED \, 





PORCELAIN, 


Specialists in ““"™ 
Electrical Porcelain § = —_4x._cypic Feet A MINUTE 


FOR OVER 50 YEARS, the Colonial Insulator Com- 


pany has supplied a wide variety of porcelain pieces The N ] Y, -— f 
for electrical use. Most of these have been made to e oO. 2" Is one of many 


individual specifications. Each piece has been burned 
in gas-fired, temperature-controlled kilns. That is blowers manufactured by the 
why you can be sure that parts made of Colonial 
Porcelain come within acceptable tolerances. L-R Mfg. Div. with C.F.M’s at 


For price estimates, send us samples or drawings. 


8000 R.P.M. ranging from 15 to 


The Colonial Insulator Co. 
seadbenathatediasedsaents 270. They will outperform many 








larger types and where size 
and weight are factors, they 


solve cooling problems pre- 
-..on everyday jobs! 


INEXPENSIVE 
ACCURATE | circuit components in airborne 
RUGGED | communication units as well as 


EASILY REPAIRED 


Hundreds of production testing jobs, field 
investigations and laboratory tests require 
dependable instruments that don't have to be 


kept under lock and key because of their *WEIGHT: 2 OZ.; CAPACITY: 15 C. 
extreme delicacy and high cost. Shallcross F. M. at 8000 R.P.M.; CONSTRUC- 


answers this need with many types of 


BRIDGES * RESISTANCE STANDARDS TION: Housing of high impact 
DECADE BOXES + DECADE POTENTIOMETERS phenolic plastic. Wheel is turbotype 


HIGH-VOLTAGE TEST EQUIPMENT, etc. cadmium-plated steel; SIZE: 25%" 


These instruments are accurate up to the long x 61 /64" wide x 214” high. 
point of the most exacting research in pure 


physics. They are rugged, easy to operate, 

moderate in price. In case of misuse, they 
WRITE FOR BULLETINS can quickly be repaired by any reasonably 
on any desired electrical competent individual without returning 
them to the factory. 


sented by electronic tubes or 


in many industrial applications. 


measuring instrument tvpe 


SHALLCROSS MFG. CO., Dept. EM-26, Collingdale, Pa. 
Blower Division 


ENGINEERS 
. ALLCR SS ena oo eae SR SO Torrington, Connecticut 
va Vaal) 02-03 
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GLUE 


HEATERS 


afor Industry 


If your plant 
uses hot glue, in 
large or small 
quantities, for 
regular or _ infre- 
quent applications, 
on your production 
line or pattern 
shop or plant 
maintenance de- 
partment, you'll 
find there is the 
right size and type 
of Sta-Warm elec- 
tric glue heating 
equipment. 

Economies avail- 
able to you in Sta- 
Warm glue tanks 
and pots will result 








FLOOR MODELS 
IN SIZES OF 5 
TO 100 GAL. 


from uniform heating (without burning or per- 
mitting cold lumps to form), maintenance of 
proper working temperatures of 155° F. through 





BENCH MODELS IN 
SIZES OF % QT. 
TO 12 QT. CAP. 





Cut-away drawing of 
popular 2 qt. bench 
model pot showing 
how electric heating 
circuits thoroughly 
blanket side wall and 
bottom areas of heater. 








accurate thermostat con- 
trol, and a wide range of 
sizes and capacities with 
special operating features 
as required. 

LOW OPERATING 
COST — For instance, the 
15 gal. electric glue tank 
offered by Sta-Warm con- 
sumes only 7.5 KWH per 
8-hr. day to operate full 
time so properly heated 
glue is always readily avail- 
able. 

Features such as hand or 
mechanical agitators and 
heated drain valves on tank 
models and removable spun 
copper inserts on bench 
pot models and loose or 
hinged covers help Sta- 
Warm electric “dry” heat 
glue heaters to fit your jobs. 

Inquire for details by 
writing to Dept. B today. 


STA-WARM 
ELEC. C0. 


565 N. Chestnut St. 
Ravenna, Ohio 


7 oo ale ak 


SET A 


KWIASET 


utomatic 
TIME LIMIT SWITCH 


o "dor 


4 S04 pe pai ee a 








...and you’re set for the 
closest control of your 


machines or processes 


Just turn pointer 
toward the right, to time-interval 
desired. This winds the exclusive 
Thompson spring-motor. Red 
light turns off ...and flashes on 
again at end of time, signalling the 
operator. Spring motor auto- 
matically throws an improved elec- 
tric snap switch to operate the 
light. Just connect to 125 volt 
circuit, AC or DC, any cycle. 

KWIXSET is widely used for 
accurate time-control of machines 
and processes in plants producing 
electrical equipment, plastics, 
chemicals, textiles, glass, paper, 
. .. also in laboratories, laundries 
and plating plants. Easily installed 
on your equipment...or byxilt 
into your product. Write. 





7 different dials give 
time-range of 5 sec- 
onds to 24 hours. 


nH. c. THOMPSON crock co. 


BRISTOL, CONNECTICUT 








MODEL No. 263-A 
WELDEX ELECTRONICALLY TIMED SPOT WELDER 





3K. VL. A. 


220 Volts 
Air Operated Bench Type 


60 Cycles Single Phase 


Solenoid Air-Valve Foot-Switch Operated 
Built-in Electronic Timer 


Adjustable Pressure Switch 


For information and prices of spot, 
seam, flash and butt welders, write 


Complete Equipment for | ; 
WELDEX INCORPORATED, 2321 McDonald Ave., Detroit 10, Mich. 





Heating, Pouring, Conveying Compounds 
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Now, no chance for inaccuracies, no danger of a 
spoiled piece of work from over or under exposure 
to a time element. The new Signalling Timer, Model 
Series S keeps an automatic eye on any time interval, 
and audibly and visually signals the operator when 
that specific time cycle has elapsed. Can be set for 
seconds or minutes with the highest degree of pre- 


cision. Used extensively by the Armed Forces and 
in industry. Write for details. 


PLASTIC AND RUBBER 


STANDARDIZED 
MNES UM ND a Le 


i li for 
EQUIPMENT Many newly designed products will ca 


Ided rubber 
I _others for mo 
ided plastic parts as. 
7 ) sae rill others for both plastic 7 sa 
We re 
‘ng to tell you whe 
are not going ne 
= je ni i use rubber when you — 
en | Se roduct—but we do want = wae . 
a e po supply “HI-EFF’ aa _ aoe 
is i 
ae plastic and rubber—that pine c = age 
ngineers will work with you - ath 
; ae plastic materials and rub sae ror eer 
for your particular requirements an 
the designing of these parts. 


‘ “HI-EFF” 
Every phase in the production at ed 
Ided arts — plastic and Tes find this 
reno ti modern plants. You Ww? latin 
The use of the Load-Lift system potent ice a dist dvantage W 
will greatly increase your plant complete serv 4 parts for your new products. 
efficiency for the smallest cap- planning molds on lor Manufacturing Co., 
ital investment of any adequate For details write: ay Milwaukee 10, Wis. 
materials handling system. 3094 W. Meinecke Ave., 
Saves double handling — uti- 
lizes space advantageously — 


reduces fatigue — eliminates 
damage from elements. 


MARKET FORGE COMPANY 


84 GARVEY ST., EVERETT 49, MASS. 
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GREATLY REDUCED 
Manufacturing Costs! 


This Simple, Inexpensive 


mh 


So rs 


@ It was a small forging, but it was costing 
altogether too much. That’s why the user 
came to “Wire Goods Headquarters,” and 
asked if we could help him. In no time at 
all, our automatic machines were turning 
out a similar part from formed wire. It 
served the purpose fully as well, the cost 
was way below the forging, and deliveries 
improved. 


@ Perhaps you don’t consider that you 
have such a problem. But check over the 
forgings, castings or machined parts on 
your product. Is their cost high? Isn’t it 
possible that they might be replaced by a 
wire or strip steel form or assembly, or by 
a stamping? You'll be amazed how often 
the answer is “yes.” 

@ More than 58 years of “know how,” 
mass-production experience and die-making 
skill, equip us to do the difficult. Just send 
a drawing or sample of the part you have in 
mind. and let us give you a free analysis 
and recommendation. There’s no obligation. 


GOODS 


Headquarters 


cu. TITCHENER « co. 


Pee ae ee TO ee 





ay 





MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N.Y. 






MANUFACTURER’S LINE WANTED 


U. S. Naval Academy graduate, now on terminal leave, de- 
sires to represent as agent high grade electrical manufactur- 
ing company in the Philadelphia area. Has had 17 years 
selling experience, last five in Philadelphia area. Selling 
experience has been in automatic control and allied lines. 
Sales have been made to manufacturers for original equip- 
ment, industrials, and’ wholesale outlets. General field in- 
cluding heating, air conditioning, refrigeration, stokers, gas 
burners and allied industries. Box B-91. 


WANTED 


Manufacturer’s Representative covering the entire state of 
Michigan, parts of Ohio and Indiana, employing six salesmen 
and with warehouse facilities. 


Wishes to represent Manufacturers of Electrical wiring de- 
vices, table lamps, lamp shades, electrical novelties and ac- 
cessories. Box B-96. 


AVAILABLE — SALES ENGINEERING REPRESENTATION 
CHICAGO TERRITORY 


Material and parts for manufacturing electrical, mechanical 
and radio equipment. Well schooled in product application 
with full knowledge of production procedure. Can give sev- 


eral enterprising manufacturers excellent cooperation on 
commission basis. 


Inquiries are solicited from companies who cannot justify 
a full time sales engineer. Box B-94. 


MANUFACTURERS’ REPRESENTATIVE 


Washington, D. C. Engineering, Sales, Government Relations. 
Graduate Engineer with Legal Training. Financially sound. 
Box B-95. 


For 


Former Servicemen 


seeking Opportunities 
in the field of 


Product Development . . . 


Continuing an invitation previously extended 
in these columns, the publishers will be pleased to pro- 
vide space in the “MANPOWER?” feature of ELEC- 
TRICAL MANUFACTURING, without charge, to any 
former member of the army, navy, marines, coast guard 
or merchant marine, who served during the period of 
World War II and who is seeking a position as engineer, 
designer, draftsman or in similar capacity in the field 
of product development. One insertion, not to exceed 
75 words including display head, will be given any such 
serviceman in the first available issue after receipt of 
copy. (Forms close on 10th of month preceding pub- 
lication.) 


Key or box numbers will be assigned by the publisher. 


ELECTRICAL MANUFACTURING 
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ACCURATE INSTRUMENTS 
f 


PRECISION TIMING 


The Stoelting table model elec- 
tric stop clock is an accurate 
timer for a wide variety of indus- 
trial and laboratory tests...such 
as measuring start-to-stop intervals of relays and instruments, 
and for checking sequence operations. 

Timer with a-c clutch has toggle switch for manually start- 
ing the pointer. Timer with d-c clutch has binding posts only 
for attaching d-c control circuit for starting and stopping the 
pointer. Both timers have a-c clock motors, and pointers are 
reset with knob. 

The Stoelting electric timer and impulse counter is an accu- 
rate, dual-purpose instrument for counting individual electric 
impulses or for use as a chronoscope. 

When used as timer, 11-16 v 
current is taken from step-down 
transformer. When used as coun- 
ter, direct current only is used. 
Counter capacity—7,200 impulses. 


FREE ILLUSTRATED BULLETIN 
Send for Stoelting 
Timer Bulletin No. 


Fouts \ 
A 1100. Includes illus- 
<i \ trations, wiring dia- 
S grams, technical 


' data, and complete 

\ informationon stop Electric 

So * clocks,chronoscopes, timer and 
oe 


Table model electric stop clock 
with a-c clutch and toggle switch 







impulse counters, impulse 
stop watch control- counter 
lers, and X-ray timers. 


cu. STOELTING co. 


INDUSTRIAL DIVISION 
424-) N. HOMAN AVE. @ CHICAGO 24, ILLINOIS 


HOW AN 
aS 
HELPS TO KEEP 
YOUR WATCH 


‘““ON THE DOT’’.. 


EMC MOTOR FOR JEWELER’S LATHE 


Regular Cleaning is the secret of dependable watch performance. 
Up-to-date watch repair-men clean watch parts mechanically in a 
specially built machine that swirls them around in the cleaning fluid. 
he parts are then transferred to the jeweler’s lathe for necessary 
repairs. The movement of these machines is operated by EMC frac- 
tional horsepower motors, precision-built to perform their work at 
exactly the right speed. . 


EVERY EMC MOTOR IS A “SPECIAL” 


There is no such thing as a standard or stock model of an EMC 
Fractional H.P. Motor. Each one is specially built to the customer's 
individual specifications. 


Your inquiries regarding your Fractional 
Come p H.P. Motor requirements will be given our 
das haat close and prompt attention. 







Electric Motor Corporation 


Division of Howard Aircraft Corporation 
1204 State Street, Racine Wisconsin 
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This is a basic improvement in the design and construction 
of our instruments which has been achieved as a direct 
result of continuous research to meet the demands of 
many special wartime applications. 


Model E Instruments of whatever type will have the 
following specific advantages: 

@ Superior Precision performance due to sturdier 
construction throughout. 


@ Instant-Reading Dials conforming to modern in- 
strument practice. 


@ Enclosed-unit construction of mechanisms with 
accessible, clearly marked electrical connections. 


@ Simple screw mountings for flush type instruments. 


@ Styling and markings to match instrument panel 
standards. 


If you use “TIME as a factor of CONTROL" in any 
type of equipment or process, it will pay you to CON- 
SULT CRAMER. Soundly engineered, dependable 
Cramer Instruments cost no more in the first place . . . 
and a great deal less in the long run. 


THE R. W. CRAMER COMPANY, INC. 
River Street, Centerbrook, Conn. 


SF” wiht 
Coane. IN T/ME 


AS A FACTOR OF 


CONTROL 


ee 
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To serve the Electrical and Electronic Industries Ward 
Leonard has developed a relay capable of service in 
the widest possible variety of applications. 



























By designing a basic relay it was possible to produce a 
unit employing many interchangeable parts. With inter- 
changeable components the broadest range of require- 
ments as to voltages, currents and contact arrangements 
can be met. 


By employing modern production methods embodying 
standardization of relay parts the greatest flexibility of 
individual relay assemblies of highest quality is pro- 
vided. This standardization system, along with quantity 
production, fully assures the user of a better, more 
economical relay, utilizing the most modern features 
of relay design. 


The Bulletin 130 relays offer the:user-the choice of one 
to four poles, 6 to 230 volts D. C. and 6 to 440 volts 
A. C. in single or double throw, normally open or closed, 
with or without blowout coils and a host of other options. 
With such flexibility of arrangement, custom require- 
ments can be met without prohibitive cost or undue 
delay in delivery. 
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Send for Bulletin No. 130 giving full particulars of this [Ss ) 
line of Relays. In it you will find relays that exactly je Bet e/ // 
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Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of maximum 
efficiency and trouble-free operation. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
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YOU CAN DO SO MANY JOBS SO MUCH BETTER WITH 


eee ee eee eee 


On ty applications of material handling, processing and convey- 
ing equipment; mixers and agitators; welding positioners; machine 
tool drives; testing and calibrating equipment... to name only a few 
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lathe, doesn't it? It's a lathe all right, but not ordinary. On it can be 
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speed for this job. This steel on steel, mechanical variable speed 
‘drive is built into an integral construction with the motor to form an 
eal ae eal OA ee ae 
to install . . . saves time, space, money. Its all-metal construction 
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as high as 5000 RPM, as low as fractions of RPM. 


Speedrangers are available in an enormous range of types which 
makes it easy to select the right combination of features for each job. 
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The Tuffernell line includes a complete selection of Fiberglas tapes, 
tying cords, sleeving. Illustrated here are coils wrapped with Fiberglas tape. 


Fiberglas is an exceptional member of the 
Tuffernell line of insulating materials...it offers... 


@ greater HEAT PROTECTION .. . added pro- 
tection against higher temperatures when 
an overload occurs. 


@ greater MOISTURE RESISTANCE .. . glass 
fibers do not absorb moisture. 


e@ greater SPACE ECONOMY ... less Fiber- 
glas is required to obtain the proper insula- 
tion protection. 


e@ greater DIELECTRIC STRENGTH .. . tests 
prove that properly impregnated Fiberglas 
has higher dielectric strength than most 
other varnished textiles. ; 


These advantages have been proved by the in- 
creasingly extensive use of Fiberglas in the clec- 
trical industry. 


Call your nearest Westinghouse office for com- 
plete information about Fiberglas products and 
others in the Tuffernell line. Ask for an insulation 
specialist. He’ll be glad to help you. Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 30, 
Pennsylvania. J-06391 








